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Primary  hyperoxaluria  type  I may  initially  manifest  as  urolithiasis,  renal  insufficiency,  or  symptoms  of 
systemic  oxalosis.  This  hereditary  disorder  was  fatal  until  effective  therapies  evolved  during  the  past  two 
decades.  Difficulty  in  recognizing  and  diagnosing  this  disorder  in  adults  is  illustrated  in  a report  of  a 
patient  eventually  restored  to  good  health  by  high-flux  dialysis  and  combined  renal  and  hepatic  trans- 
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Special  Correspondence 


The  entire  September  1995  issue.  Caring  for  Patients  at  the  End  of  Life,  generated  a large  number  of 
ex  cordis  reactions,  two  of  which  I share  with  you  to  recognize  again  the  work  of  Christine  Cassel, 
MD,  and  Gilbert  Omenn,  MD,  as  Special  Editors.  These  are  the  first  two  letters  presented. 

In  addition,  at  its  November  meeting,  the  California  Medical  Association's  Board  of  Trustees,  reacting 
to  financial  pressures,  decided  to  stop  printing  The  Western  Journal  of  Medicine  unless  we  can  raise 
funds  to  support  it  and  find  a permanent  publishing  alternative  (through  licensure  to  a commercial 
publisher,  sale  of  the  Journal,  or  other  arrangements).  You  can  be  certain  that  we  have  mounted  a 
vigorous  campaign  to  keep  the  Journal  alive  and  flourishing.  Below  are  excerpts  from  more  than  100 
letters  that  we  have  received  in  reply  to  a letter  from  me.  Other  responses  have  included  pledges  of 
interval  funding,  strong  declarations  of  interest  from  publishers,  and  substantial  willingness  of  a sam- 
ple of  readers  to  increase  the  amount  they  pay  for  subscriptions. 

Linda  Hawes  Clever,  md 

Editor 


To  the  Editor:  The  September  issue  of  The  Western 
Journal  of  Medicine  is  a quiet  triumph.  From  the  exquisite 
cover  to  the  range  of  articles  and  opinions,  it  is  a beautiful 
expression  of  what  medicine  should  represent.  And  the  mes- 
sage conveyed  by  one  of  our  important  journals  in  taking  on 
this  subject  shows  the  profession  at  its  best.  Congratulations. 

DANIEL  D.  FEDERMAN.  MD 
Dean  for  Medical  Education 
Harvard  Medical  School 
Boston,  Massachusetts 

sjc  :}C 

To  the  Editor:  The  copy  of  the  Special  Issue  of  The  Western 
Journal  of  Medicine  (September  1995)  is  a keepsake.  I expect 
that  it  will  become  a textbook  equivalent  for  many  students,  and 
it  certainly  provides  rich  food  for  thought  for  those  of  us  who 
have  followed  the  literature  for  many  years.  The  authors  have 
done  outstanding  jobs.  I congratulate  you  and  Christine  and  Gil 
on  a major  contribution. 

STUART  BONDURANT,  MD 

Director 

The  New  York  Academy  of  Medicine 
* * * 

To  the  EDiTor:  In  this  winter  of  discontent  of  medicine,  I 
want  to  urge  you  to  stay  in  there.  You  and  your  staff  do  an 
excellent  job  of  publishing  The  Western  Journal  of 
Medicine.  You  touch  on  so  many  subjects  that  are  not 
addressed  elsewhere,  yet  are  of  great  importance  to  the  practi- 
tioner. I am  in  your  camp. 

JOHN  F.  BURNUM.  MD 
Tuscaloosa , Alabama 

* * * 

To  the  Editor:  The  Western  Journal  of  Medicine  has 
been  one  of  the  most  important  regional  voices  in  both 
American  and  international  medicine.  Many  of  the  articles  that 
have  been  published  in  WJM  have  been  useful  not  only  in  help- 
ing us  improve  our  clinical  practice,  but  also  in  the  stimulation 
and  development  of  research  in  medicine.  One  of  the  important 
contributions  that  the  WJM  makes  is  that  it  serves  all  the 
branches  of  clinical  medicine.  Of  particular  value  to  me  was  a 
recent  issue  on  addiction  medicine  [May  1990,  Vol  152].  Many 


of  those  articles  have  been  useful  in  both  undergraduate  and 
postgraduate  medical  education. 

The  availability  of  the  Journal  to  our  medical  students  has 
in  many  instances  introduced  them  to  the  current  medical  lit- 
erature. Medical  schools  and  physicians,  not  only  in  the  west- 
ern United  States  but  all  over  the  country,  have  come  to  depend 
on  The  Western  Journal  of  Medicine  as  a reliable  and 
valuable  source  of  current  medical  information. 

JOHN  N.  CHAPPEL.  MD 
Department  of  Psychiatry  and 
Behavioral  Medicine 
University  of  Nevada  School 
of  Medicine 
Reno 

iji  ijc 

To  the  Editor:  The  Western  Journal  of  Medicine  is  a 
well-respected,  widely  recognized  source  of  information  rele- 
vant to  physicians  in  our  region  and  a visible  public  example 
of  the  California  Medical  Association's  commitment  to  scien- 
tific and  medical  progress  and  integrity.  It  seems  to  me  that  we 
should  do  all  we  can  to  retain  our  collective  image  as  true  pro- 
ponents of  those  values. 

JUDITH  MATES,  MD 
President 

San  Francisco  Medical  Society 

?}c  5fs  5{s 

To  the  Editor:  I have  previously  been  a subscriber  to  The 
Western  Journal  of  Medicine  and  review  copies  of  articles 
through  our  local  medical  library.  I can  vouch  for  its  use  by  a 
number  of  my  fellow  colleagues.  I trust  that  you  will  find  suf- 
ficient support  to  keep  this  excellent  journal  publishing. 

While  I'm  on  the  subject  of  the  Journal,  please  renew  my 
subscription  ASAP  and  send  me  the  bill. 

NORMAN  J.  WILDER,  MD.  FCCP,  FACP 
American  College  of  Physicians 
Anchorage,  Alaska 

* * * 

To  the  Editor:  Over  a span  of  years.  The  Western  Journal 
of  Medicine  has  provided  an  invaluable  source  of  information 
for  many  physicians  throughout  the  western  United  States.  In 
these  days  when  the  dissemination  of  practical  information  that 


can  assist  physicians  in  their  care  of  patients  is  essential,  its  ces- 
sation would  be  a sad  loss  to  a substantial  readership.  We  all 
know  that  these  are  "hard  times"  in  all  aspects  of  medicine,  but 
the  one  thing  we  must  preserve  is  the  flow  of  good  information 
to  physicians  who  have  ultimate  responsibility  for  the  most  crit- 
ical aspect  of  health  care,  namely,  taking  care  of  patients.  In  this 
arena,  WJM  has  played,  and  I hope  will  continue  to  play,  a very 
important  role. 

KENNETH  M.  MOSER,  MD 
Department  of  Pulmonary  and 
Critical  Care  Medicine 
University  of  California, 

San  Diego,  Medical  Center 

* * * 

To  the  Editor:  Although  a recent  immigrant  to  the  West 
Coast  from  Rochester.  New  York,  I have  been  familiar  with  the 
high  quality  and  applicability  of  the  articles  in  The  Western 
Journal  of  Medicine  throughout  my  career.  It  is  a highly 
regarded  journal-  for  all  clinicians.  It  deals  not  only  with  the 
direct  clinical  aspects  of  medical  practice  but  also  many  of  the 
broader  issues  we  face  as  physicians. 

HARVEY  J.  COHEN.  MD.  PhD 
Lucille  Salter  Packard  Children 's 
Hospital 

Stanford  University  School 
of  Medicine 
Stanford,  California 

* * t- 

To  the  Editou  The  Western  Journal  of  Medicine  has 
stood  alone  as  an  example  of  journalistic  excellence.  Month 
after  month,  it  has  brought  medical  information  at  its  best  to 
thousands  of  readers  in  the  western  states. 

Each  month  reading  the  Journal  has  been  a joy,  and  the 
special  editions  such  as  “Cross-Cultural  Medicine”  and 
“Caring  for  Patients  at  the  End  of  Life”  will  live  on  as  journal- 
istic epics. 

Incidentally,  as  Chair  of  the  Ethical  Support  Committee  for 
the  Kootenai  Medical  Center,  I have  been  gratified  to  hear  many 
of  my  colleagues  give  this  publication  words  of  praise.  The 
Western  Journal  of  Medicine  is  the  publication  most  sought 
out  by  staff  physicians. 

The  Idaho  Medical  Association  was  the  first  state  associa- 
tion to  join  the  WJM  “family.”  And  we  have  been  proud  to  see 
the  other  western  states  come  into  the  fold.  The  physicians  of 
Idaho  have  a deep  respect  for  the  Journal  and  thank  the 
California  Medical  Association  for  sharing  this  great  publica- 
tion with  us.  May  it  continue  onward  with  its  high  purpose. 

E.  R.  W.  FOX.  MD,  FACS 
Coeur  d'Alene,  Idaho 

5fC 

To  the  Editor:  The  Western  Journal  of  Medicine  has 
long  been  a medical  beacon,  reflecting  the  stature  and  com- 
mitment of  the  California  Medical  Association  to  professional 
standards  and  growth,  as  well  as  an  important  regional  link 
between  the  medical  societies  of  the  western  United  States.  I 
recall  first  reading  the  Journal  as  a medical  student  at  the 
University  of  Southern  California  in  1979  and  have  continued 
to  rely  on  it  for  clinical  updates,  focused  reviews,  and  news  of 
meetings  and  medical  events  in  our  region.  Given  that  many  of 
the  states  in  our  regions  are  “bellwether”  states  and  that  their 


societies  have  provided  active  leadership  for  the  rest  of  our 
American  colleagues,  WJM  has  a critical  role  in  medical  com- 
munication. 

PETER  M.  McGOUGH.  MD 
Immediate  Past  President 
Washington  State  Medical  Association 
Seattle 

* * * 

To  the  Editor:  The  Utah  Medical  Association  has  strongly 
supported  this  fine  publication  for  the  past  18  years  and  con- 
tinues to  do  so. 

The  Western  Journal  of  Medicine  has  served  as  the 
vehicle  for  the  distribution  of  our  “Utah  Medical  Bulletin"  dur- 
ing those  years.  More  importantly,  the  Journal  has  fulfilled 
its  function  as  an  outstanding  medical  publication.  Our  com- 
mittee unanimously  expressed  its  high  regard  for  the  Journal 
and  felt  that  it  meets  a distinct  need  for  members  of  the  Utah 
Medical  Association. 

C.  BASIL  WILLIAMS,  MD 
Chair.  Editorial  Committee 
Utah  Medical  Association 
Salt  Lake  City 
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To  the  Editor:  The  Western  Journal  of  Medicine  holds 
a unique  position  among  the  current  publications  in  that  it 
gives  the  western  region  of  the  country  a special  forum  for 
publications.  More  importantly,  the  Journal  often  addresses 
important  topics  that  are  not  dealt  with  at  all  or  only  from  a 
narrow  perspective  by  other  journals. 

PATRICIA  A.  GABOW,  MD 
CEO 

Department  of  Health  and  Hospitals 
University  of  Colorado  School 
of  Medicine 
Denver 

* * * 

To  the  Editor:  The  Western  Journal  of  Medicine  con- 
tinues to  provide  an  important  resource  for  scientific  commu- 
nication for  our  faculty,  fellows,  and  house  staff.  I would  also 
note  the  importance  of  having  a resource  for  scientific  com- 
munication that  has  a regional  emphasis.  Many  important 
observations  and  studies  would  be  less  attractive  to  more 
nationally  oriented  journals.  We  continue  to  be  impressed  with 
the  high  quality  of  the  Journal. 

ROBERT  G.  STRICKLAND.  MD 
Department  of  Internal  Medicine 

R.  PHILIP  EATON,  MD 
Vice  Chair,  Research 

RONALD  W.  QUENZER,  MD 
Vice  Chair,  Clinical  Affairs 

ANN  GATELY,  MD 
Program  Director 
Internal  Medicine  Residency- 
Program 

CURT  KAPSNER,  MD 
Vice  Chair,  Office  of  Education 

JOSEPH  SAIERS,  MD 
Vice  Chair  and  Chief 
VAMC  Medical  Services 

University - of  New  Mexico  School 
of  Medicine 
Albuquerque 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting  the 
criteria  for  Category  I of  the  ArMA  CME  Certificate  and  the 
AMA  Physicians  Recognition  Award.  To  list  Category  I con- 
tinuing medical  education  programs,  please  send  informa- 
tion to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  A Z 8501  3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


February  1-3 — 27th  Annual  Tucson  Seminar  in  Obstetrics  and  Gynecol- 
ogy and  Optional  Surgical  Anatomy  of  the  Pelvis.  University  of  Arizona 
College  of  Medicine  at  the  Westin  La  Paloma  Resort.  Tucson.  Thurs-Sat. 
Contact:  U of  A. 

February  I 1-15 — International  Congress  IX  on  Endovascular  Interven- 
tions. Arizona  Heart  Institute  and  International  Society  for  Endovascular 
Surgery  at  the  Phoenician  Resort.  Scottsdale.  Sun-Thurs.  Contact:  Erika 
Scott,  (602)  266-2200. 

February  12-16 — 5th  Annual  Psychopharmacology  Review.  University  of 
Arizona  College  of  Medicine  at  the  Westin  La  Paloma  Resort.  Tucson. 
Thurs-Mon.  Contact:  U of  A. 

February  15-16 — Samaritan  Health  System's  Biennial  HIV  Positive/AIDS 
Conference.  Hyatt  Regency,  Scottsdale  Gainey  Ranch.  Scottsdale.  Sun- 
Mon.  Contact:  Linda  Luzader.  (602)  495-4936. 

February  15-17 — Mayo  Interactive  Surgical  Symposium  Mayo  Foundation 
at  Marriott's  Camelback  Inn  Resort.  Scottsdale.  Thurs-Sat.  Contact:  Trish 
Ghan.  (602)301-8323. 

February  16-18 — Arizona  Society  of  Anesthesiologists:  Anesthesia  for  the 
’90s.  University  of  Arizona  College  of  Medicine  at  the  Doubletree  Par- 
adise Valley  Resort.  Paradise  Valley.  Fri-Sun.  Contact:  U of  A. 

February  17 — Ninth  Epilepsy  Update:  Seizures  at  All  Ages.  University  of 
Arizona  College  of  Medicine  at  the  Westin  La  Paloma  Resort.  Tucson.  Sat. 
Contact:  U of  A. 

February  19-22 — State-of-the-Art  Echocardiography  (1626).  American 
College  of  Cardiology  at  Sheraton  El  Conquistador.  Tucson.  Mon-Thurs. 
25.5  hrs.  Contact:  (800)  257-4739. 

February  22-24 — 5th  Biennial  Geriatric  Medicine  Update  and  Certifica- 
tion Exam  Review  Course.  University  of  Arizona  College  of  Medicine  at 
the  Westin  La  Paloma  Resort.  Tucson.  Thurs-Sat.  Contact:  LI  of  A. 

March  3-6 — 10th  Annual  Magnetic  Resonance  Imaging  Conference.  St 
Joseph's  Hospital  and  Medical  Center  and  Barrow  Neurological  Center  at 
the  Phoenician  Resort.  Scottsdale.  Sun-Wed.  Contact:  (602)  406-3067. 

March  7-9 — 23rd  Annual  Symposium:  Recent  Advances  in  Neurology 
and  Neurosurgery.  St  Joseph's  Hospital  and  Medical  Center  and  Barrow 
Neurological  Institute  at  the  Phoenician  Resort.  Scottsdale.  Thurs-Sat. 
Contact:  (602)  406-3067. 

March  7-10 — 19th  Annual  Mid-Winter  Sy  mposium:  Advances  in  Obstet- 
rics and  Gynecology.  Maricopa  Medical  Center  and  Phoenix  OB/GYN  at 
the  Radisson  Resort  Hotel,  Scottsdale.  Thurs-Sun.  Contact:  Cathy  Clifton. 
(602)  267-5366. 

March  10-14 — Radiology  in  the  Desert:  Practical  Aspects  of  Radiology 
and  Imaging.  University  of  Michigan  Medical  School  at  the  Marriott's 
Camelback  Inn.  Scottsdale.  Sun-Thurs.  Contact:  Vivian  Woods,  (313) 
763-1400. 

March  13-16 — International  Conference  on  the  Adjuvant  Therapy  of 
Cancer.  University  of  Arizona  College  of  Medicine  at  the  Wyndham  Par- 
adise Valley  Resort,  Scottsdale.  Wed-Sat.  Contact:  U of  A. 

March  21-23 — Ophthalmic  Reviews  1996:  Oculoplastics  from  Coast  to 
Coast.  Mayo  Clinic-Scottsdale  at  the  Radisson  Resort.  Scottsdale. 
Thurs-Sat.  Contact  Trish  Ghan.  Mayo  Clinic-Scottsdale. 

March  28-30 — 5th  Annual  Urogynecology  and  Disorders  of  the  Female 
Pelvic  Floor.  Mayo  Clinic-Scottsdale  at  The  Points  Hilton  Resort  at  Tapa- 
tio  Cliffs.  Phoenix.  Thurs-Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic- 
Scottsdale. 

March  30 — ENT  for  Primary  Care  Physicians.  Mayo  Clinic-Scottsdale. 
Sat.  Contact:  Trish  Ghan.  Mayo  Clinic-Scottsdale. 


April  9-13 — New  Frontiers  in  Pain.  Maricopa  Medical  Center  at  the  Radis- 
son Resort  Hotel.  Scottsdale.  Tues-Sat.  Contact:  Beverlee  Anderson.  (602) 
267-5366. 

April  11-13 — 21st  Annual  Primary  Care  Update.  University  of  Arizona 
College  of  Medicine  at  the  Tucson  Hilton  East.  Tucson.  Wed-Sat.  Contact: 
U of  A. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W Bethany  Home  Rd.  Phoenix.  AZ 
85013.  (602)  246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center.  Tucson.  AZ  85724.  (602)  626-7832:  (800)  328-5868  or  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Paulette  Richardson,  Continuing  Medical  Edu- 
cation, California  Medical  Association,  PO  Box  7690,  San 
Francisco  94120-7690;  or  phone  (415)  882-3387.  For 
more  information  on  accreditation  or  certification,  please 
write  to  the  above  address. 


ALLERCY/IMMUNOLOGY 

January  3()-February  3 — 34th  Annual  Scientific  Session  of  the  Western 
Society  of  Allergy  and  Immunology  . Western  Society  of  Allergy  and  Im- 
munology at  Ritz-Carlton  Mauni  Lani.  Big  Island  of  Hawaii.  Tues-Sat.  Con- 
tact: Rebecca  Gough.  PO  Box  1 122.  Roanoke.  TX  76262.  (817)  491-2616. 


ANESTHESIOLOGY 

March  23-28 — 24th  John  J.  Bonica  Obstetric  Anesthesia  Conference. 

Ohio  State  University  at  Sheraton  Waikiki.  Oahu  and  Grand  Wailea 
Resort.  Maui.  Hawaii.  Sat-Thurs.  Contact:  Arlene  Rogers.  410  W 10th 
Ave.  Columbus.  OH  43210.  (614)  293-8487. 

March  26-29 — 5th  John  J.  Bonica  Hawaii  Pain  Conference.  Ohio  State 
University  at  Grand  Wailea  Resort.  Maui.  Hawaii.  Tues-Fri.  Contact: 
Arlene  Rogers.  410  W 10th  Ave.  Columbus.  OH  43210.  (614)  293-8487. 


CARDIOLOGY 

February  9-10 — Cardiology  1996:  Concepts  and  Controversies.  Mercy 
General  Hospital  at  Radisson  Hotel.  Sacramento.  Fri-Sat.  7 hrs.  Contact: 
Andrea  La  Pravotte.  Mercy  Heart  Institute.  (916)  733-6966. 

February  12-16 — Cardiovascular  Conference  at  Hawaii.  American  College 
of  Cardiology  at  Kohala  Coast,  Hawaii.  Mon-Fri.  20.5  hrs.  Contact:  ACC, 
91 1 1 Old  Georgetown  Rd.  Bethesda,  MD  20814-1699.  (800)  257-4739. 
FAX  (301)  897-9745. 

March  2-9 — llpdate:  Controversies  in  Cardiovascular  Disease.  UCSD  at 
Stouffer  Wailea  Resort.  Maui.  Hawaii.  Sat-Sat.  21  hrs.  $460.  Contact: 
UCSD. 
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April  25-27 — Sixth  Annual  Symposium  on  Coronary  Stenting.  Scripps 
Clinic  & Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La 
Jolla.  Thurs-Sat.  Contact:  Scripps  Clinic  and  Research  Foundation,  10666 
N Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 


EMERGENCY  MEDICINE 

February  12-16 — 34th  Annual  Symposium  on  Critical  Care,  Trauma,  and 
Emergency  Medicine.  USC  at  the  Las  Vegas  Hilton  Hotel.  Mon-Fri. 
26.75  hours.  $595.  Contact:  USC. 

February  24-March  2 — Pediatric  Emergencies.  UCSD  at  Royal  Lahaina. 
Maui.  Hawaii.  Sat-Sat.  21  hrs.  $460.  Contact:  UCSD. 

March  3-8 — 16th  Annual  Mammoth  Mountain  Emergency  Medicine  Ski 
Conference.  American  College  of  Emergency  Physicians  at  Mammoth 
Lakes.  Sun-Fri.  18  hrs.  $395.  Contact:  Daniel  Abbott,  MD,  Medical 
Conferences,  Inc,  PO  Box  52-B.  Newport  Beach  92662.  (714)  650-4156. 

March  18-22 — Emergency  Medicine  Symposium  II.  UCSD  and  BSB  at  La 
Jolla.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

March  27-29 — 12th  Annual  Advances  in  Emergency  Medicine.  USC  at 
Sheraton  Palace  Hotel,  San  Francisco.  Wed-Fri.  17  hrs.  $495.  Contact: 
USC. 

May  31 -June  6 — Trauma/Critical  Care.  USC  at  Ritz-Carlton  Huntington 
Hotel,  Pasadena.  Fri-Sat.  18  hrs.  $250.  Contact:  USC. 


ENDOCRINOLOGY/METABOLISM 

March  13-14 — Advances  in  Endocrinology  and  Metabolism.  UCSF  at  Ana 
Hotel.  San  Francisco.  Wed-Thurs.  14.5  hrs.  $320.  Contact:  UCSF. 

March  15-16 — Diabetes  Update.  USC  at  Ana  Hotel,  San  Francisco.  Fri-Sat. 
10.5  hrs.  $255.  Contact:  USC. 

June  7-1 1 — Molecular  Steriodogenesis.  UCSF  at  Monterey.  Fri-Tues.  $300. 
Contact:  UCSF. 


EPIDEMIOLOGY/INFECTIOUS  DISEASE 

May  1-3 — 17th  Annual  Advances  in  Infectious  Diseases.  UCSF  at  Shera- 
ton Palace  Hotel,  San  Francisco.  Wed-Fri.  17.5  hrs.  $410.  Contact:  UCSF. 


FAMILY  PRACTICE/PRIMARY  CARE 

February  1-3 — Neurology  for  the  Non-Neurologists.  UCSD.  Thurs-Sat.  21 
hrs.  $500.  Contact:  UCSD. 

February  16-18 — Office  Gynecology  and  Women’s  Health  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt  Is- 
landia,  San  Diego.  Fri-Sun.  20  hrs.  $450.  Contact:  CMEA,  Jacqueline 
Shiller,  P.O.  Box  84296,  San  Diego  92138.  (619)  223-2997. 

February  17-23 — Perinatal  Medicine.  USC  at  Westin  Maui,  Hawaii.  Mon- 
Thurs.  20  hrs.  $595.  Contact:  USC. 

March  1-2 — Pediatric  Dermatology  for  the  Primary  Care  Physician. 

UCSF  at  Mark  Hopkins  Hotel,  San  Francisco.  Fri-Sat.  Contact:  UCSF. 

March  20-22 — Annual  Review  in  Family  Medicine:  Controversies  and 
Challenges  in  Primary  Care.  UCSF  at  Hotel  Nikko,  San  Francisco.  Wed- 
Fri.  15  hrs.  $325.  Contact:  UCSF. 

April  1-4 — Primary  Care  in  Paradise:  Maui  1996.  Scripps  Clinic  and 
Research  Foundation  at  Embassy  Suites  Resort,  Kaanapali  Beach,  Maui, 
Hawaii.  Mon-Thurs.  16  hrs.  Contact:  Dept  of  Academic  Affairs,  403C. 
Scripps  Clinic  and  Research  Foundation,  10666  N Torrey  Pines  Rd.  La 
Jolla  92037.  (619)554-8556. 

April  6-13 — Sixth  Kaiser  Permanente  National  Conference  on  Muscu- 
loskeletal Medicine.  Kauai  Marriott  Resort,  Kauai.  Hawaii.  29  hours. 
$400.  Contact:  Ferdy  Massimino,  MD.  200  Muir  Rd.  Martinez,  CA  94553. 
(510)  372-1457. 

April  7-12 — Ninth  Annual  Primary  Care  Medicine:  Update  1996.  UCSF 
at  Intercontinental  Resort,  Maui.  Hawaii.  Sun-Fri.  20  hrs.  $595.  Contact: 
UCSF. 


April  18-21 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  Hilton 
Beach  and  Tennis  Resort,  San  Diego.  Thurs-Sun.  20  hrs.  $495.  Contact: 
CMEA.  Jacqueline  Shiller,  PO  Box  84296,  San  Diego  92138.  (619)  223- 
2997. 

April  27 — 29th  Society  of  Teachers  of  Family  Medicine  Annual  Spring 
Conference.  AAFP  and  Society  of  Teachers  of  Family  Medicine  at  the 
Hyatt  Regency  at  Embarcadero  Center,  San  Francisco.  Sat- Wed.  Contact: 
Ray  Rosetta,  Director  of  Meetings  and  Programs,  The  Society  of  Teach- 
ers of  Family  Medicine.  (800)  274-4512. 

May  17-21 — Essentials  in  Primary  Care.  Continuing  Medical  Education 
Associates  at  Grand  Hyatt  on  Union  Square,  San  Francisco.  Thurs-Sun. 
20  hrs.  $495.  Contact:  CMEA  Jacqueline  Shiller,  PO  Box  84296,  San 
Diego  92138.  (619)  223-2997. 


GASTROENTEROLOGY 

March  2-3 — Gastroenterology  1996.  The  Southern  California  Society  for 
Gastrointestinal  Endoscopy  and  the  Southern  California  Gastroenterology 
Society  Symposium.  SCGSS  at  Century  Park  Hotel,  San  Francisco.  Sat- 
Sun.  Contact:  Joyce  M.  Fried,  19327  Pauma  Valley  Dr,  Northridge.  CA 
91326.  FAX  (310)  312-9279. 


INTERNAL  MEDICINE 

February  9-10 — Advances  in  Diagnosis  and  Treatment  of  Splenic  Disor- 
ders. Cedars-Sinai  Medical  Center  at  Hotel  Sofitel  Los  Angeles.  Fri-Sat. 
1 1 .5  hrs.  Contact:  Bari  Laner.  Cedars-Sinai  Medical  Center.  8700  Beverly 
Blvd,  Rm  221 1,  Los  Angeles  90048.  (310)  855-2937. 

February  10 — New  Advances  in  Inflammatory  Bowel  Disease.  Scripps 
Clinic  and  Research  Foundation  at  the  Amphitheater  of  the  Green  Hospi- 
tal in  La  Jolla.  Sat.  7 hrs.  $140.  Contact:  Dept  of  Academic  Affairs,  403C, 
Scripps  Clinic  and  Research  Foundation,  10666  N Torrey  Pines  Rd,  La 
Jolla  92037.  (619)554-8556. 

February  14-16 — 29th  Annual  Recent  Advances  in  Neurology.  UCSF  at 
Sheraton  Palace  Hotel,  San  Francisco.  Wed-Fri.  15  hrs.  $375.  Contact: 
UCSF. 

February  17-22 — Topics  and  Advances  in  Internal  Medicine.  UCSD  at  San 
Diego  Marriott.  Sun-Thurs.  50  hrs.  $595.  Contact:  UCSD. 

March  9-16 — Diagnostic  and  Therapeutic  Skills  in  Internal  Medicine. 

USC  at  Mauna  Kea  Beach  Hotel,  Kameula,  Hawaii.  Mon-Fri.  28  hrs. 
$595.  Contact:  USC. 

March  15-21 — Internal  Medicine  1996.  Continuing  Medical  Education  As- 
sociates at  the  Hotel  del  Coronado,  San  Diego.  Fri-Thurs.  54  hrs.  $695. 
Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  84296,  San  Diego,  92138. 
(619)  223-2997. 

April  11-13 — Recent  Advances  in  Hematopoietic  Stem  Cell  Transplanta- 
tion. UCSD  at  San  Diego  Hilton  Beach  & Tennis  Resort.  Thurs-Sat.  Con- 
tact: UCSD. 

April  20 — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  and 
Research  Foundation  at  Scripps  Clinic  and  Research  Foundation.  La  Jolla. 
Sat.  6 hrs.  Contact:  Dept  of  Academic  Affairs,  403C,  Scripps  Clinic  and 
Research  Foundation,  10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619) 
554-6310. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing  Medical 

Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs,  (909)  824- 

4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California.  Davis,  Office  of  Continuing  Medical  Education, 

(916)  734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health  Education, 

(714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles.  Continuing  Education  in  Medicine  and 

Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical  Education, 

(619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical  Edu- 

cation. (415)476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division.  (800)  USC-1 1 19. 
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May  9-10 — Practical  Aspects  of  Caring  for  Alzheimer’s  Disease  Victims. 

UCSD  at  San  Diego  Hilton  Beach  and  Tennis  Resort.  Thurs-Fri.  13  hrs. 
$326.  Contact:  UCSD. 


NEPHROLOGY 

January  31 -February  3 — Advanced  Nephrology:  Nephrology  for  the  Con- 
sultant. UCSD  at  Hyatt  Regency  on  the  Bay.  San  Diego.  Wed-Sat.  24  hrs. 
$550.  Contact:  UCSD. 

February  1-3 — Advanced  Nephrology:  Nephrology  for  the  Consultant. 

UCSD  at  Hyatt  Regency  on  the  Bay,  San  Diego.  Thurs-Sat.  17  hrs.  $375. 
Contact:  UCSD. 


OBSTETRICS/GYNECOLOGY 

February  10-13 — 51st  Annual  Postgraduate  OB/GYN  Assembly.  Obstetri- 
cal and  Gynecological  Assembly  of  Southern  California  at  Beverly  Hilton 
Hotel.  Beverly  Hills.  Sat-Tues.  22  hrs.  Contact:  Director.  5820  Wilshire 
Blvd  #500.  Los  Angeles  90036.  (213)  937-5514. 

March  26-29 — Hawaii  Neonatal  and  Infant  Respiratory  Symposium.  Ohio 
State  University  at  Grand  Wailea  Resort.  Maui.  Hawaii.  Tues-Fri.  Contact: 
Arlene  Rogers,  410  W 10th  Ave.  Columbus,  OH  43210.  (619)  293-8487. 


OCCUPATIONAL/ENVIRONMENTAL 

January  29-February  2 — Occupational  and  Environmental  Medicine  I. 

UCSF  at  Miyako  Hotel.  San  Francisco.  Mon-Fri.  40  hrs.  $725.  Contact: 
UCSF. 


ONCOLOGY 

February  19-22 — Clinical  Hematology  and  Oncology  : 1996.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Dept  of  Academic  Affairs.  Box  403C. 
Scripps  Clinic  and  Research  Foundation.  10666  N Torrey  Pines  Rd.  La 
Jolla  92037.  (619)  554-8556. 

April  1-5 — Diagnostic  Approaches  to  Lymphoproliferative  Disorders. 

Scripps  Clinic  and  Research  Foundation  at  Ritz-Carlton,  Maui,  Hawaii,  on 
Mon-Fri.  26  hrs.  Contact:  Dept  of  Academic  Affairs.  403C.  Scripps  Clinic 
and  Research  Foundation.  10666  N Torrey  Pines  Rd.  La  Jolla  92037.  (619) 
554-8556. 


OPHTHALMOLOGY 

February  23-25 — 65th  Midwinter  Clinical  Conference  for  Ophthalmolo- 
gists and  Otolaryngologists.  Research  Study  Club  of  Los  Angeles  at 
Sheraton  Universal  Hotel.  Universal  City.  Fri-Sun.  Contact:  Louise  Ball. 
PO  Box  1216.  Murrieta.  CA  92564.  (909)  677-4482. 

May  1 1 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  and  Research  Founda- 
tion at  Scripps  Clinic  and  Research  Foundation.  La  Jolla.  Sat.  7 hrs.  Con- 
tact: Dept  of  Academic  Affairs.  403C.  Scripps  Clinic  and  Research  Foun- 
dation. 10666  N Torrey  Pines  Rd.  La  Jolla  92037  (619)  554-8556. 


OTOLARYNGOLOGY 

February  3-7.  March  2-6.  April  13-17 — Temporal  Bone  Dissection  Course. 
House  Ear  Institute  in  Los  Angeles.  48  hrs.  $1,300.  Contact:  Antonio  De 
la  Cruz.  MD.  2100  W Third  St.  Los  Angeles  90057.  (213)  483-4431  ext 
7079. 

February  23-25 — 65th  Midw  inter  Clinical  Conference  for  Ophthalmolo- 
gists and  Otolaryngologists.  Research  Study  Club  of  Los  Angeles  at 
Sheraton  Universal  Hotel.  Universal  City.  Fri-Sun.  Contact:  Louise  Ball. 
PO  Box  1216.  Murrieta.  CA  92564.  (909)  677-4482. 

June  22-28 — 1995-1996  Skull  Base  Surgical  Dissection  Course.  House  Ear 
Institute  at  Los  Angeles.  Sat-Fri.  65  hrs.  $2,500  for  two  physicians.  Con- 
tact: House  Ear  Institute.  Antonio  De  la  Cruz.  MD.  2100  W Third  St.  Los 
Angeles.  CA  90057. 


June  29-July  4 — Second  International  Skull  Base  Congress  and  the  Sev- 
enth Annual  Meeting  of  the  North  American  Skull  Base  Society  at  Los 
Angeles.  Sat-Thurs.  Contact:  Congress  Secretary.  Ruth  B.  Crair.  House 
Ear  Institute.  2100  W Third  St.  5th  Floor.  Los  Angeles  90057. 

July  5-7 — Current  Concepts  in  Allergy  and  Otolaryngology.  Children's 

Hospital  at  Le  Meridien  Hotel.  Coronado.  Fri-Sun.  14.5  hrs.  Contact: 
Children’s  Hospital.  Continuing  Medical  Education  Office.  3020 
Children's  Way  (5021 ).  San  Diego  92123.  (619)  576-4072. 


PATHOLOGY 

March  18-20 — Current  Issues  in  Blood  Substitute  Research  and  Develop- 
ment. UCSD  at  Sheraton  Harbor  Island.  San  Diego.  Mon-Wed.  20  hrs. 
$500.  Contact:  UCSD 

April  1-5 — Diagnostic  Approaches  to  Lymphoproliferative  Disorders. 

Scripps  Clinic  and  Research  Foundation  at  Ritz-Carlton,  Maui.  Hawaii. 
Mon-Fri.  26  hrs.  Contact:  Dept  of  Academic  Affairs,  403C.  Scripps  Clinic 
and  Research  Foundation.  10666  N Torrev  Pines  Rd.  La  Jolla  92037.  (619) 
554-8556. 

May  23-25 — Current  Issues  in  Anatomic  Pathology.  UCSF  at  San  Fran- 
cisco. Thurs-Sat.  Contact:  UCSF. 


PEDIATRICS 

February  3 — 3rd  Annual  Update  in  Behavioral  Developmental 
Pediatrics.  UCSF  at  Millberry  Union  Conference  Center.  UCSF.  Sat.  6.5 
hrs.  $120.  Contact:  UCSF. 

February  19-21 — Pediatric  Update.  Continuing  Education  Associates  at 
Hyatt  Islandia,  San  Diego.  Mon-Wed.  20  hrs.  $450.  Contact:  CMEA. 
Jacqueline  Shiller.  PO  Box  84296.  San  Diego  92138.  (619)  223-2997. 

March  1-3 — Current  Concepts  in  Pediatric  Medicine.  Children's  Hospital 
San  Diego  at  Catamaran  Resort  Hotel.  San  Diego.  Fri-Sun.  15.5  hrs.  Con- 
tact: CME  Office.  3020  Children’s  Way  (5021).  San  Diego  92123.  (619) 
576-4072. 

March  28-30 — Pediatric  and  Adolescent  Sports  Medicine.  UCSD  at  San 
Diego  Hilton  Beach  & Tennis  Resort.  Thurs-Sat.  1 1 hrs.  $350.  Contact: 
UCSD. 

April  21-23 — Weaning  '96.  USC  at  Stouffer  Renaissance  Esmeralda  Resort. 

Palm  Springs.  Sun-Tues.  10  hrs.  $525.  Contact:  USC. 

May  16-18 — 29th  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics. UCSF  at  Ritz-Carlton  Hotel.  San  Francisco.  Thurs-Sat.  16  hrs. 
$350.  Contact:  UCSF. 

July  11-13 — Adolescent  Medicine:  A Practical  Course  for  Clinicians. 

UCSD  at  San  Diego  Hilton  Beach  & Tennis  Resort.  Thurs-Sat.  15  hrs. 
$350.  Contact:  UCSD. 


PLASTIC  SURGERY 

March  21-23 — 8th  Annual  Symposium  on  Aesthetic  Surgery  of  the  Face. 

UCSF.  Thurs-Sat.  Contact:  UCSF. 


PSYCHIATRY  AND  NEUROLOGY 

February  11-13 — 29th  Annual  Recent  Advances  in  Neurology  . UCSF  at 
Ritz-Carlton.  San  Francisco.  Sun-Tues.  Contact:  UCSF 
February  12-17 — AGPA  National  Conference  and  Institute:  Toward  Total 
Health:  Groups  to  Heal  the  Mind  and  Body.  Northern  California  Group 
Psychotherapy  Society  at  San  Francisco.  Mon-Sat.  Contact:  Ann  Steiner. 
PhD.  NCPGS.  821  E Second  St.  Ste  203.  Benicia  94510.  (415)  442-1976. 
February  23-24 — Psychopharmacology  : When  to  Use  What.  American 
Psychiatric  Association  and  Nevada  Association  of  Psychiatric  Physicians 
at  Golden  Nugget  Hotel.  Las  Vegas.  Fri-Sat.  16  hrs.  Contact:  Robert  L. 
Home.  MD.  6000  W Rochelle.  Ste  700.  Las  Vegas  89103.  (702)  364-1 177. 
FAX  (702)  364-5060. 

April  19-21 — West  Coast  Neuropsy  chology  Conference.  UCSD  at  Pan  Pa- 
cific Hotel.  San  Diego.  Fri-Sun.  15.5  hrs.  $325.  Contact:  UCSD. 

June  7-9 — NCGPS  Annual  Conference.  Northern  California  Group  Psy- 
chotherapy Society  at  Asilomar  Conference  Center.  Pacific  Grove.  Fri- 
Sun.  Contact:  NCGPS.  (415)  442-1976. 
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June  15 — Current  Medical  Management  of  Epilepsy.  Scripps  Clinic  and 
Research  Foundation  at  La  Jolla.  Sat.  $75.  Contact:  Dept  of  Academic 
Affairs.  Box  403C.  Scripps  Clinic  and  Research  Foundation,  10666  N Tor- 
rey  Pines  Rd.  La  Jolla.  CA  92037.  (619)  554-8556. 


RADIOLOGY 

March  10-15 — Neuro-  and  Musculoskeletal  MR.  UCSD  at  Hotel  del  Coro- 
nado. San  Diego.  Sun-Fri.  28  hrs.  S425-S625.  Contact:  UCSD. 

March  10-15 — Postgraduate  Magnetic  Resonance  Imaging  Course.  UCSD 
at  Hotel  del  Coronado.  San  Diego.  Sun-Fri.  28  hrs.  $626.  Contact:  UCSD. 

March  10-15 — General  Radiology  Review  Course.  UCLA  at  Guest  Quar- 
ters Suite  Hotel  in  Santa  Monica.  Sun-Fri.  40  hrs.  $420.  Contact:  UCLA. 

April  6 — Spring  Invasive  Radiology.  UCSD  at  Hotel  del  Coronado,  San 
Diego.  Sat.  Contact:  UCSD. 

April  7-12 — 16th  Annual  San  Diego  Residents  Radiology  Review  Course. 
UCSD  at  Hotel  del  Coronado.  San  Diego.  Sun-Fri.  41  hrs.  $700.  Contact: 
UCSD. 

April  7-12 — UCSD  Neuro  and  Musculoskeletal  MR  Course.  UCSD  at 
Hotel  del  Coronado,  San  Diego.  Sun-Fri.  Contact:  UCSD. 

April  12-14 — 2nd  Annual  Breast  Imaging  and  Interventions  Course. 
UCSD  at  Hotel  del  Coronado.  San  Diego.  Fri-Sun.  16  hrs.  $375.  Contact: 
UCSD. 

July  20-25 — Advanced  Imaging  of  the  Spine.  UCSD  at  Hotel  del 
Coronado.  San  Diego.  Sat-Thurs.  22.5  hrs.  $550.  Contact:  UCSD. 


SURGERY 

February  10 — New  Advances  in  Inflammatory  Bowel  Disease.  Scripps 
Clinic  and  Research  Foundation  at  the  Amphitheater  of  the  Green  Hospi- 
tal in  La  Jolla.  Sat.  7 hrs.  $140.  Contact:  Dept  of  Academic  Affairs.  403C. 
Scripps  Clinic  and  Research  Foundation,  10666  N Torrey  Pines  Rd,  La 
Jolla  92037.  (619)  554-8556. 

February  19-22 — Clinical  Hematology  and  Oncology:  1996  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Dept  of  Academic  Affairs.  Box  403C. 
Scripps  Clinic  and  Research  Foundation,  10666  N Torrey  Pines  Rd.  La 
Jolla  92037.  (619)554-8556. 

February  28-March  3 — A Divisional  Affiliate  of  the  American  Osteopathic 
Association  at  Palm  Springs  Riviera  Resort.  Wed-Sun.  37  hrs.  $495- 
$745.  Contact:  Linda  Wahlen.  Meeting  Planner.  Osteopathic  Physicians 
and  Surgeons  of  California,  455  Capital  Mall,  Suite  230,  Sacramento 
95804.  (916)  447-2004.  FAX  (916)  447-4828. 

March  21-23 — Eighth  Annual  Symposium  on  Aesthetic  Surgery.  UCSF  at 
Mark  Hopkins  Hotel,  San  Francisco.  Thurs-Sat.  18  hrs.  $350-$950.  Con- 
tact: UCSF. 

April  25-27 — The  Postgraduate  Course  in  General  Surgery.  UCSF  at  Ritz- 
Carlton  Hotel,  San  Francisco.  Thurs-Sat.  Contact:  UCSF. 

July  8-13 — 13th  Superficial  Anatomy  and  Cutaneous  Surgery.  UCSD  at 
San  Diego.  Mon-Sat.  36  hrs.  $1,395.  Contact:  UCSD. 


GENERAL/MULTIDISCIPLINARY 

February  9 and  12 — BLS  Instructor.  CPR  Seminars  at  San  Leandro.  Fri  and 
Mon.  13  hrs.  $110.  Contact:  CPR  Seminars.  1933  Davis  St,  Ste  297.  San 
Leandro  94577  (510)  632-6135. 

February  19-23 — Physician  Heal  Thyself.  UCSD  at  San  Diego  Hilton.  Mon- 
Fri.  Contact:  UCSD. 

March  2 — The  Neuropharmacology  of  Sleep  Medicine.  Scripps  Clinic  and 
Research  Foundation  at  Scripps  Clinic.  La  Jolla.  Sat.  7 hrs.  Contact:  Dept 
of  Academic  Affairs,  403C,  Scripps  Clinic  and  Research  Foundation, 
10666  N Torrey  Pines  Rd,  La  Jolla,  CA  92037.  (619)  554-8556. 

March  22-23 — Out  of  the  Ashes:  Can  the  Private  Sector  Save  Health 
Care?  Palo  Alto  Medical  Foundation  at  Fairmont  Hotel,  San  Francisco. 
Fri-Sal.  12  hrs.  $495.  Contact:  Nancy  Collins,  Palo  Alto  Medical 
Foundation.  (415)  853-291 1. 

April  27-29 — 5th  Annual  Pain  Conference:  Primary  Care  Overview  of 
Pain  Management.  UC  Davis  at  Tenaya  Lodge  at  Yosemite,  Fish  Camp. 
Sat-Mon.  Contact:  UC  Davis. 


May  3 1 -June  2 — 38th  Annual  Scientific  Meeting  of  the  American  Associ- 
ation for  the  Study  of  Headache.  San  Diego.  Fri-Sun  Contact:  AASH. 
(619) 845-1720 

August  8-11 — 38th  Annual  Postgraduate  Refresher  Course-Reading 

Retreat.  USC  at  the  Lodge  at  Koele,  Lanai.  Hawaii.  Fri.  8 hrs.  $ 1 (X).  Con- 
tact: use. 

August  1 1-17 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 
Maui  Westin  Hotel,  Maui.  Hawaii.  Mon-Fri.  28  hrs.  $590.  Contact:  USC. 

August  1 1-21 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 
Maui  Westin  Hotel,  Maui,  and  Marriott  Hotel.  Kauai,  Hawaii.  Mon-Wed. 
80  hrs.  $640.  Contact:  USC. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation.  1577  E Chevy  Chase.  Glendale  91206.  (213)  245- 
8505. 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Asso- 
ciation. Contact:  CMA.  PO  Box  7690,  San  Francisco.  CA  94120-7690. 
(800)  882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


February  1-3 — Your  Passport  to  the  Future  in  Internal  Medicine.  Ameri- 
can College  of  Physicians/Colorado  Chapter  at  the  Broadmoor  Hotel.  Col- 
orado Springs.  Thurs-Sat.  Contact:  Deb  Foust,  ACP.  Colorado  Chapter. 
(303)  837-7837. 

February  18-23 — 22nd  Annual  Vail  Obstetrics  and  Gynecology  Confer- 
ence. University  of  Colorado  Health  Sciences  Center  at  Vail.  Sun-Fri. 
Contact:  U of  Colo. 

March  1 -8 — Colorado  Review  of  Anesthesia.  University  of  Colorado  Health 
Sciences  Center  at  Marriotts'  Vail  Mountain  Resort.  Fri-Fri.  Contact:  U of 
Colo. 

March  3-8 — 16th  Annual  Keystone  ENT  Conference.  University  of 
Nebraska  Medical  Center  at  Keystone  Resort,  Keystone.  Sun-Fri.  Contact: 
U of  Nebraska  Center  for  Continuing  Education.  (800)  642-1095  or  (402) 
559-4152. 

March  10-13 — International  Conference  on  the  Fetus  and  Newborn 
XXX:  Novel  Therapies  for  Neonatal  Respiratory  Disorders.  University 
of  Colorado  Health  Sciences  Center  at  Aspen.  Sun-Wed.  Contact:  U of 
Colo. 

March  17-22 — Reconstructive  Surgery  of  the  Hip  and  Knee.  University  of 
Colorado  Health  Sciences  Center  at  the  Ritz-Carlton  Hotel.  Aspen.  Sun- 
Fri.  Contact:  U of  Colo. 

March  23-28 — Geriatrics  Board  Review  Course.  University  of  Colorado 
Health  Sciences  Center  at  Denver.  Sat-Thurs.  Contact:  U of  Colo. 

July  31 -August  3 — Musculoskeletal  Infection  Society  Open  Annual  Scien- 
tific Meeting.  University  of  Colorado  Health  Sciences  Center  at  Snow- 
mass  Village,  Snowmass.  Wed-Sat.  Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  So- 
ciety of  Neurologists.  (303)  449-3566. 
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Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell. (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 


February  16-18 — 37th  Annual  Medical  Winter  Clinics.  Ada  County  Med- 
ical Society  at  Shore  Lodge  Inn,  McCall.  Fri-Sun.  9 hrs.  Contact:  Judy 
Bamingham  (208)  336-2930  or  Marie  Chester,  (208)  386-2135. 

July  24-27 — Idaho  Medical  Association  Annual  Meeting.  Sun  Valley.  Con- 
tact: IMA,  305  W Jefferson.  PO  Box  2668.  Boise  83701.  (208)  344-7888. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
requirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


February  23-24 — New  Mexico  Thoracic  Society — 24th  Annual  Meeting. 

Santa  Fe.  Fri-Sat.  Contact:  Billie  Dytzel,  (505)  265-0732. 

February  24-25 — Mammography:  Practical  Challenges  of  the  '90s  for  the 
Technologist.  X-Ray  Associates  of  New  Mexico  at  La  Fonda  Hotel.  Santa 
Fe.  Sat-Sun.  Contact:  Ryals  & Associates,  PO  Box  1925,  Roswell.  GA 
30077-1925.  (404)  641-9773.  FAX  (404)  552-9859. 

February  24-28 — Mammography:  Practical  Challenges  of  the  '90s:  Man- 
aged Care,  MQSA,  and  the  Radiologist's  New  Role  as  Care  Giver.  X- 

Ray  Associates  of  New  Mexico  at  La  Fonda  Hotel,  Santa  Fe.  Sat-Wed. 
Contact:  Ryals  & Associates,  PO  Box  1925,  Roswell,  GA  30077-1925. 
(404)  641-9773.  FAX  (404)  552-9859. 

May  2-5 — 1996  Southwest  Allergy  Forum.  Hilton  of  Santa  Fe.  Santa  Fe. 
Contact:  UNM  SOM. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME.  PO  Box 
713,  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 


South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


February  7-10 — Cardiovascular  Conference  at  Snowbird.  Wed-Sat.  19  hrs. 
Contact:  (800)  257-4739. 

February  10-1 1 — The  Frank  Walsh  Society:  Directed  to  Neuro-Ophthal- 
mologists. Park  Hotel,  Salt  Lake  City.  Sat-Sun.  Contact:  UUSM. 

February  15-18 — Brigham-Utah  Therapeutic  GI  Endoscopy  Course  1995: 
Problems,  Decisions,  Techniques.  Yarrow  Hotel,  Park  City.  Thurs-Sun. 
25  hrs.  $495.  Contact:  UUSM. 

February  15-19 — Second  Annual  Brigham  and  Women’s/Utah  Therapeu- 
tic GI  Endoscopy  Course  1996:  Problems  and  Solutions.  Park  City. 
Thurs-Mon.  Contact:  UUSM. 

February  23-27 — 41st  Annual  Postgraduate  Course  in  Anesthesiology, 
Cardiovascular  Anesthesia.  Snowbird  Cliff  Lodge.  Fri-Tues.  18.5  hrs. 
Contact:  UUSM. 

February  25-28 — 36th  Annual  OB/GYN  Update.  Yarrow  Hotel,  Park  City. 
Sun-Wed.  13  hrs.  $400.  Contact:  UUSM. 

February  28-March  2 — OB/GYN  Update  in  Maternal-Fetal  Medicine. 

Yarrow  Hotel.  Park  City.  Wed-Sat.  13  hrs.  $400.  Contact:  UUSM. 

March  3-8 — Advances  in  Internal  Medicine.  Snowbird  Cliff  Lodge.  Sun- 
Fri.  20  hrs.  $450.  Contact:  UUSM. 

March  3-8 — Update  in  Clinical  Microbiology  and  Immunology.  Olympia 
Hotel.  Park  City.  Sun-Fri.  25  hrs.  $540.  Contact:  UUSM. 

March  8 — Ophthalmology:  Resident/Alumni  Day.  Fri.  7 hrs.  Contact: 
UUSM. 

March  8-9 — Western  Intermountain  Neurological  Organization.  Univer- 
sity Park  Hotel,  Salt  Lake  City.  Fri-Sat.  12  hrs.  $75.  Contact:  UUSM. 

March  10-15 — 18th  Annual  Winter  Psychiatry  Conference:  New  Perspec- 
tives in  Clinical  Practice.  The  Menninger  Clinic  at  The  Yarrow,  Park 
City.  Sun-Fri.  28  hrs.  $345.  Contact:  (800)  288-7377. 

March  1 8-20 — Family  Practice  Refresher  Course.  Salt  Lake  City  Hilton 
Hotel.  Mon-Wed.  27  hrs.  Contact:  UUSM. 

March  22 — Heart  Failure  Symposium.  University  Park  Hotel,  Salt  Lake 
City.  Fri.  5 hrs.  $40.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 

February  3-6 — Physical  Medicine  and  Rehabilitation  Update.  Olympia 
Park  Hotel,  Park  City.  16  hrs.  Contact:  UUSM. 

February  3-7 — Clinical  Cardiac  Electrophysiology  Review.  Cliff  Lodge  at 
Snowbird,  Salt  Lake  City.  35  hrs.  Contact:  UUSM. 

February  5-9 — Surgical  Pathology.  Yarrow  Hotel  at  Park  City.  20  hrs.  Con- 
tact: UUSM. 

March  28-30 — 4th  International  Congress  on  Alport  Syndrome.  Univer- 
sity Park  Hotel,  Salt  Lake  City.  Contact:  UUSM. 

April — Advanced  Techniques  in  Laryngeal  Surgery.  40  hrs.  Contact: 
UUSM. 

April  27 — Advances  in  the  Management  of  Pain  in  the  Acute  and  Chronic 
Settings.  University  Park  Hotel.  Salt  Lake  City.  6 hrs.  Contact:  UUSM 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital,  300  N Hospital  Dr,  Price  84501.  (801 ) 637-4800. 

DM:  Dixie  Medical  Center.  544  S 400  East,  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East.  American  Fork  84003.  (801 ) 

763-3555. 

FHP:  FHP  of  Utah,  35  W Broadway,  Salt  Lake  City  84 1 0 1 . (80 1 ) 355- 1 234. 

ITS:  Intermountain  Thoracic  Society.  1616  S 11th  East,  Salt  Lake  City  84105. 

(801)484-4456. 
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LDSH:  LDS  Hospital.  8th  Ave  and  "C"  St.  Salt  Lake  City  84143.  (801 ) 321-1 1 (K) 

LRH:  Logan  Regional  Hospital.  1400  N 5th  East.  Logan  84321.  (801 ) 752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd.  Ogden  84409.  (801 ) 625- 

2694. 

MVH:  Mountain  View  Hospital.  1000  E Highway  6.  Payson  8465 1.  (801)  465-9201. 

OSS:  Ogden  Surgical-Medical  Society,  PO  Box  9311.  Ogden  84409 

PCMC:  Primary  Children's  Medical  Center.  1 (X)  N Medical  Dr.  Salt  Lake  City  841 13. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital.  3460  S 4155  West.  West  Valley  City  84120.  (801 ) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons.  24  S 1100  East.  Ste  302.  Salt 

Lake  City  84 1 02.  (801 ) 53 1 -7806. 

UMIA:  Utah  Medical  Insurance  Association.  540  E 500  South.  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society.  540  E 500  South.  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 

tion. 50  N Medical  Dr.  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr.  Salt  Lake  City  84148.  (801 ) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


January  31 -February  4 — CME  at  Whistler,  Canada.  Wed-Mon.  Contact: 
PCMS  CME. 

February  5-9 — Hazardous  Waste  Annual  Refreshers.  Seattle.  Mon-Fri. 
Contact:  NW  Center  for  Occupational  Health  & Safety.  (206)  543-1069. 

February  22 — Risk  Assessment.  Seattle.  Thur.  Contact:  NW  Center  for 
Occupational  Health  & Safety.  (206)  543-1069. 

February  23 — Risk  Communication.  Seattle.  Fri.  Contact:  NW  Center  for 
Occupational  Health  & Safety.  (206)  543-1069. 

February  23— Review  of  HIV  Infections.  Tacoma.  Fri.  Contact:  PCMS 
CME. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Dept, 
of  Pathology.  Harborview  Medical  Center.  325  Ninth  Ave,  Seattle.  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth. 
No.  203.  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine.  Div.  of 
CME,  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033 
Sixth  Ave.  Ste  1 100,  Seattle.  WA  98121.  (206)  441-9762. 


WYOMING 


June  6-8 — Wyoming  Medical  Society  Annual  Meeting.  Jackson  Lake 
Lodge.  Moran.  Contact:  WMS,  PO  Drawer  4009.  Cheyenne  82003-4009. 


The  January 

California 

Physician 

brings  you  . . . 


New  Laws  for  1996.  CMA's  chief  legal 
counsel  explains  important  new  laws  taking 
effect  Jan.  1,  and  what  they  mean  for 
physicians,  patients,  and  health  plans 


Heart  Sounds  in  Havana.  A pediatric 
cardiologist  describes  a medical/ 
educational  mission  to  Cuba 


CP ’s  1995  Index  of  Articles 


10  Minutes  With...  San  Francisco  49ers’ 
team  physician  Michael  Dillingham , M.D. 


And  coming  in  February... 


Profiled,  Rated,  & Ranked.  What  health 
care  report  cards  mean  for  physicians 


A Guide  Through  the  HMO  Grievance 
Laws.  Ways  your  patients  and  you  can 
resolve  HMO  patient  care  problems 


10  Minutes  With...  David  Eddy,  M.D.  Is 
he  a health  care  rationist  or  a health  care 
rationalist? 


Septi  mber  1995 


Teie  Western  Journal  of  Medicine 


Caring  for  Patients 
at  the  End  of  Eife 


Articles  Include: 

• The  Social  and  Cultural 
Context  of  Dying 

• Patient  Perspectives 
on  Dying 

• Cross-Cultural  Dimensions 
in  Dying  and  Death 

• Care  of  Children  Who 
Are  Dying 

• Ethical  Dilemmas  in  the 
Care  of  Dying  Patients 


• Management  of  the 
Dying  Patient 

• The  Futility  Problem 

• Decision-making  in  the 
Managed  Care  Context 

• Religious  Dimensions  of 
Dying  and  Death 

• Care  of  the  Family  When 
the  Patient  is  Dying 


Christine  Cassel,  MD.  & Gilbert  S.  Omenn,  MD.  PhD 

Special  Issue  Editors,  1 995 


Cross-cultural  Medicine 

— A Decade  Later 

Ethnic  Groups  Covered 

Chinese -American,  East  Indian, 
Afghan,  Gypsy,  Amencan  Indian, 
Vietnamese,  African  American, 
Iranian,  Korean  Amencan, 
Laotian,  Ethiopian,  Russian, 
Migrant  Workers,  and  French 


Judith  Barker,  PhD 

Special  Issue  Editor,  1992 


The  Western 
Journal  of  Medicine 


Cross-cultural  Medicine 

A Decade  Later 


The  Western 
Journal  of  Medicine 


Cross-cultural  Medicine 

4th  Printing 

Ethnic  Groups  Covered 

Filipino,  African  American, 
Japanese,  Southeast  Asian, 
Jamaican,  Pacific  Islander, 
Chinese,  Latino,  Soviet  Jew, 
Native  Alaskan,  and 
Middle  Eastern 


M.  Margaret  Clark.  PhD 

Special  Issue  Editor,  1 983 


SPECIAL 

ISSUE 

CROSS- 

CULTURAL 

MEDICINE 


Other  single  topic  special  issues  available:  Neurology  (1994),  Fetal  Medicine  (1993),  Rehabilitation  Medicine  (1991),  Addiction  Medicine  (1990),  Women  and  Medicine  (1988),  A1DS-A 
Global  Perspective  (1987),  Medical  Informatics  (1986),  High-Tech  Medicine  (1985),  and  Personal  Health  Maintenance  (1984) 


Order  Form 


Please  type  or  print 


Cost  Per  Copy*  SI 0.00 

* Note:  USA/Canada  postage  and  handling  included,  all  other  countries  please  add  US 
S6.00  Air  Printed  Matter  postage.  Please  add  California  and  local  sales  lax  where  applicable. 


Payment  Must  Accompany  Order 
Total  amount  enclosed:  S 


Please  send  me  copies  of: 
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Infectious  Diseases 

Getting  Out  of  a Deep  Hole 


Deaths  from  infectious  diseases  in  the  United 
States  are  on  the  rise.  As  Ruth  Berkelman,  MD, 
of  the  Centers  for  Disease  Control  and  Prevention 
noted  recently,  this  is  true  even  when  infectious  disease 
deaths  are  age-adjusted.  The  conclusion?  We  have  a big, 
urgent  problem. 

With  this  special  section.  The  Western  Journal  of 
Medicine  joins  a worldwide  collaboration  of  medical 
journals  to  focus  attention  on  emerging  and  reemerging 
infections.  The  project  is  the  brainchild  of  George 
Lundberg,  MD,  and  his  colleagues  at  the  Journal  of  the 
American  Medical  Association,  with  help  from  Magna 
Nylenna,  MD,  Editor  of  the  Journal  of  the  Norwegian 
Medical  Association,  and  me.  It  has  many  faces.  The 
American  Journal  of  Medicine,  British  Medical  Journal, 
Medicina  (Buenos  Aires),  National  Medical  Journal  of 
India,  and  South  African  Medical  Journal,  along  with  37 
others,  are  part  of  this  unprecedented  effort.  Some  of  the 
journals  are  devoting  entire  issues  to  the  topic  after  issu- 
ing an  open  call  for  papers.  The  Journal  is  taking  part  by 
publishing  this  section.  Its  subjects  and  authors  were 
carefully  selected  by  Dennis  L.  Stevens,  MD,  Chief, 
Infectious  Diseases  Section  at  the  Veterans  Affairs 
Medical  Center  in  Boise,  Idaho,  and  Professor  of 
Medicine  at  the  University  of  Washington  School  of 
Medicine  in  Seattle.  We  are  grateful  to  all! 

We  wish  to  spotlight  several  areas:  risk  to  communi- 
ties and  individuals,  puzzles  for  clinicians,  and  opportu- 
nities for  researchers.  We  also  will  enlist  the  media  in  an 
attempt  to  heighten  public  interest  and  concern  about 
these  troubling  problems.  Engaging  everyone  in  an 
informed,  focused  campaign  against  infectious  diseases 
is  necessary  for  a healthy,  productive  country  and  world. 
In  many  places,  for  example,  tuberculosis  is  recognized 
primarily  as  a consequence  of  social,  economic,  and 
nutritional  needs,  not  simply  as  a communicable  disease. 
Public  advocacy  can  lead  to  appropriate  measures  to 
eliminate  conditions  that  promote  the  spread  of  tubercu- 
losis. Similarly,  vaccine  research  is  insufficient,  and 
immunizations  often  are  not  given  even  when  vaccines 


have  been  developed.  This  is  an  indictment  of  research 
priorities,  litigation,  parents,  and  perhaps  public  health 
officials  and  physicians.  Even  more  so,  this  points  to 
pernicious  social  situations  that  make  basic  disease  pre- 
vention an  unattainable  luxury  for  some.  Involved  citi- 
zens can  make  a difference  by  insisting  on  action  that 
stops  the  transmission  of  devastating  illnesses.  Further- 
more, widespread  public  awareness  can  lead  to  private- 
public  partnerships  that  can  deal  effectively  with  urgent 
problems.  Front-line  health  care  professionals,  universi- 
ties, industry,  and  the  government  need  to  work  together 
to  counterbalance  disease-driving  forces  of  viral  and 
bacterial  mutations,  age,  war,  travel,  immunosuppres- 
sion, poverty,  and  the  inappropriate  use  of  antibacterial 
and  antiviral  agents. 

Solving  the  puzzle  could  be  daunting.  Because  sur- 
veillance must  increase,  medical  groups  and  government 
entities  will  need  to  collect  and  share  information  quick- 
ly, so  that  warning  mechanisms  and  interventions  can  be 
put  into  practice.  Research  must  expand.  Clinicians  must 
reconsider  time-honored  treatments  that  may  now  be  dan- 
gerous to  individual  patients  and  the  larger  community. 

Infectious  diseases  are  an  international  problem. 
Though  racism,  nationalism,  economics,  and  politics 
tend  to  separate  the  world  into  districts  and  countries, 
microbes  respect  no  such  boundaries. 

The  purpose  of  bringing  infectious  diseases  to  the 
fore  is  not  to  engender  fear,  discrimination,  or  chaos,  but 
rather  to  encourage  responsible  action.  A wag  once  said, 
“The  first  rule  of  getting  out  of  a hole  is  to  stop  digging.” 
As  a nation  and  world,  we  have  dug  ourselves  into  a big 
infectious  disease  hole  through  complacency,  neglect, 
and  ignorance.  The  best  way  to  stop  digging  is  to  start 
informing.  Physicians  and  others  who  give  direct  care, 
health  officers,  medical  group  and  health  plan  leaders, 
the  public  at  large,  and  elected  officials  all  need  to  know 
the  kinds  of  challenges  we  face  and  some  possible  solu- 
tions. Then  we  all  need  to  get  to  work.  The  Journal  is 
pleased  to  be  part  of  a unique  international  effort  to  do  so. 

LINDA  HAWES  CLEVER,  MD 

Editor 
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The  Public  Health  Risk  of  Emerging 
and  Reemerging  Infections 

MERLE  A.  SANDE,  MD,  San  Francisco,  California 


In  the  1960s  and  the  1970s,  national  opinion  leaders 
generally  considered  the  threat  of  infectious  diseases 
to  be  of  only  historical  interest.  Polio  had  been  con- 
trolled and  smallpox  eliminated;  vaccines  were  becom- 
ing available  to  combat  major  childhood  diseases; 
antibiotics  were  available  for  bacterial,  fungal,  and  par- 
asitic diseases;  and  antiviral  drugs  were  beginning  to 
come  "on  line.’"  We  faced  the  future  with  an  arrogant 
optimism  that  would  soon  prove  unfounded.  New  dis- 
eases have  emerged;  some  old  diseases  appear  to  have 
become  more  catastrophic  or  have  now  emerged  as  resis- 
tant to  antimicrobial  therapies. 

Why  were  we  wrong  to  be  so  optimistic?  There  are 
several  reasons.  First,  poverty,  pestilence,  squalor,  and 
poor  sanitation  did  not  disappear  and,  in  fact,  have  reap- 
peared in  many  parts  of  the  world.  Second,  we  underes- 
timated the  ability  or  the  power  of  the  microorganisms  to 
mutate — to  form  new  species  and  to  adapt  to  new  pres- 
sures. We  failed  to  realize  how  rapidly  things  can  change 
when  you  mix  a large  number  of  bugs  under  ideal  con- 
ditions, in  which  massive  amounts  of  DNA  can  be 
exchanged.  Human  beings  mutate  slowly,  but  there  are 
only  a few  billion  of  us,  whereas  microorganisms  out- 
number us  by  numbers  we  cannot  imagine.  Because 
mutations  are  merely  mistakes  in  the  transcription  of  the 
genetic  code,  it  has  become  easy  to  understand  that  the 
more  transcriptional  events  that  occur,  the  greater  the 
potential  for  mutations  to  emerge.  When  environmental 
pressures  are  added — antimicrobial  agents — selection 
for  these  mutations  is  enhanced.  That  means  that  no  mat- 
ter what  we  do  to  eradicate  microorganisms,  they  will 
always  be  one  step  ahead  of  us.  The  challenge  is  to 
closely  track  their  evolution. 

Particularly  effective  melting  pots  for  the  develop- 
ment of  new  life  forms  are  the  tropical  jungles  of  Africa. 
South  America,  and  Southeast  Asia.  There  the  incredible 
diversity  of  life  offers  a unique  environment  for  microor- 
ganisms to  breed  and  their  DNA  to  be  exchanged,  lead- 
ing to  the  evolution  of  microorganisms  that  have  as 
potential  hosts  a variety  of  insects,  rodents,  and  nonhu- 
man primates.  Mutations  emerge  at  random,  as  does 
their  search  for  a host.  When  a “hit"  occurs,  a new  para- 


sitism results.  The  microbe  and  the  host  may  live  in 
peace.  If  an  intruder  enters  into  this  life,  the  nonimmune, 
nonadapted.  and  unwanted  visitor  becomes  an  acciden- 
tal host.  This  intruder  may  be  human,  and  disease  and 
death  may  result. 

The  human  immunodeficiency  virus  (HIV)  is  a good 
example  of  this  process.  Sometime  in  the  recent  past,  a 
virus  now  called  SIV  (simian  immunodeficiency  virus) 
developed  a “peaceful”  symbiotic  relationship  with 
macaques.  The  virus  did  not  make  the  monkeys  sick; 
however,  it  can  kill  other  monkeys  if  it  should  find  such 
an  accidental  host.  Sometime  later,  humans  apparently 
got  in  the  way,  and  with  a minor  mutation  (less  than  10% 
of  the  virus  RNA  changed)  HIV-2,  a human  pathogen, 
resulted.  This  virus  probably  later  mutated  into  HIV-1 
and  became  more  virulent  to  humans,  causing  the  dis- 
ease we  now  call  the  acquired  immunodeficiency  syn- 
drome. We  do  not  know  when  this  mutation  occurred. 
The  earliest  serum  specimen  that  I am  aware  of  that  con- 
tained antibody  to  HIV-1  came  from  equatorial  Africa  in 
1957  or  1958,  although  it  is  possible  that  the  virus  may 
have  been  dormant  for  generations  before  it  began  to 
spread  through  the  human  population.  Then,  with  the 
urbanization  of  Africa,  farmers  and  their  families  started 
migrating  into  cities.  Overcrowded  shantytowns  sprang 
up,  and  poverty  was  rampant.  Many  women  turned  to 
sex  for  survival.  Sexually  transmitted  diseases  emerged 
at  epidemic  rates.  The  virus  found  a fruitful  mechanism 
to  spread,  and  the  result  was  that  a large  number  of 
Africans  became  infected.  Air  travel  enabled  the  virus  to 
make  it  to  Haiti  and  then  to  New  York,  Los  Angeles,  and 
San  Francisco.  Now  we  are  in  the  midst  of  one  of  the 
largest  pandemics  the  world  has  ever  seen.  The  World 
Health  Organization  predicts  that  four  and  a half  years 
from  now,  as  many  as  50  million  persons  or  perhaps 
more  will  be  infected,  with  no  vaccine  or  cure  in  sight. 

Anxiety  over  the  emergence  of  new  viruses  has  been 
fueled  recently  by  the  media  and  the  movie  industry.  The 
Ebola  and  Marburg  viruses  appear  to  be  new.  The 
Marburg  virus  is  named  for  Marburg,  Germany,  where  in 
1967  a shipment  of  sick  monkeys  from  Uganda  and 
Kenya  caused  31  cases  of  human  infection  and  7 deaths. 


(Sande  MA:  The  public  health  risk  of  emerging  and  reemerging  infections.  In  Emerging  and  Reemerging  Global  Microbial  Threats.  West  J Med  1996: 
164:18-20) 
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These  occurred  first  in  animal  handlers  and  then  in  fam- 
ily members;  however,  the  epidemic  was  contained.  In 
1976,  55  African  villages  were  hit  with  a new  virus, 
Ebola,  named  after  a river  that  runs  through  the  area.  In 
Sudan  and  Zaire,  600  cases  and  about  500  deaths  result- 
ed before  this  epidemic  eventually  burned  out.  Another 
example  occurred  in  the  “hot  zone,”  a military  research 
station  in  Reston,  Virginia,  where  monkeys  from  the 
Philippine  Islands  became  sick  and  humans  became 
infected,  but  no  disease  resulted.  The  virus  in  that  case 
was  similar  but  not  identical  to  the  1976  Ebola  virus.  Of 
great  concern  was  the  observation  that  aerosol  transmis- 
sion may  have  resulted  in  the  virus  spreading  from  mon- 
key to  monkey.  The  epidemic  was  contained.  Finally, 
recently  in  Zaire,  there  was  a large  Ebola  virus  outbreak 
that  resulted  in  many  deaths.  The  virus  initially  spread  to 
health  care  workers  and  then  to  family  members,  proba- 
bly from  blood  and  other  body  secretions.  In  December 
of  1995,  the  Ebola  virus  again  emerged,  this  time  in 
Nigeria.  We  know  nothing  about  this  virus — where  it 
hides,  where  it  comes  from,  or  where  to  expect  it  next — 
except  how  to  identify  it;  it  took  the  Centers  for  Disease 
Control  and  Prevention  less  than  a day  to  identify  the 
virus  once  a specimen  was  obtained. 

Imagine  a virus  that  may  be  spread  by  coughing. 
Imagine  a 747  jet  aircraft  filled  with  passengers  in  a 
closed  space  for  12  hours.  Imagine  the  wide  dispersal  of 
these  passengers  from  a landing  at  Los  Angeles 
International  Airport  and  the  five-day  incubation  period. 
Could  a widespread  outbreak  happen?  Absolutely.  Air 
travel  has  made  us  a very  vulnerable  species. 

Lassa  fever,  which  is  similar  to  Ebola  and  is  found 
mostly  in  western  Africa,  is  equally  worrisome.  It  has 
about  a 10%  to  20%  mortality  in  humans  and  has  been 
imported  to  the  United  States  in  the  past,  where  it  caused 
several  deaths. 

Several  other  emerging  or  resurgent  infectious  dis- 
eases have  appeared  during  the  past  five  years  in  epi- 
demics in  the  western  hemisphere.  Hantavirus,  which 
has  received  considerable  attention,  is  probably  also  a 
brand  new  virus.  Initially,  it  appeared  in  the  Four 
Comers  region  in  the  Southwest  of  the  United  States  a 
few  years  ago  and  produced  death  in  humans  within  48 
hours.  We  now  know  that  this  virus  is  similar  to  ones 
that  produced  a hemorrhagic  disease  with  renal  failure  in 
Korea  and  China.  We  also  know  that  it  is  carried  by  mice 
and  probably  spread  by  mouse  urine-contaminated  dust. 
Infection  occurs  after  inhalation  of  these  dust  particles. 
The  Hantavirus  has  been  identified  throughout  the 
United  States  (for  example,  in  California,  particularly  in 
the  Sierra  Nevada  region).  We  have  no  effective  therapy 
or  vaccine  for  this  catastrophic  infection. 

Yellow  fever  has  now  reappeared  in  the  western 
hemisphere.  A 1995  outbreak  in  South  America  has  had 
a high  mortality.  This  virus  was  responsible  for  many 
deaths  during  the  Spanish-American  War  in  Cuba. 
Investigators  from  the  Walter  Reed  group  discovered  it 
was  spread  by  mosquitoes.  A massive  mosquito  eradica- 


tion project  was  initiated  that  was  eventually  successful 
and  was  associated  with  the  near-disappearance  of  yel- 
low fever.  The  mosquito  eradication  program  was  not 
ultimately  successful,  however,  and  when  it  was  down- 
sized in  recent  years,  the  mosquitoes  (especially  Aedes 
aegypti ) came  back  in  even  greater  numbers.  In  addition, 
we  are  now  faced  with  a new  mosquito,  the  Asian  tiger, 
which  was  probably  imported  into  the  United  States 
(Houston,  Texas)  from  Japan  in  water  that  had  collected 
in  used  tires.  It  is  an  aggressive  day  biter  that  lays  its 
eggs  in  urban  dwellings  and  can  spread  yellow  fever, 
dengue,  and  possibly  various  encephalitis  viruses.  The 
recent  outbreaks  of  dengue  (a  less  severe  disease  than 
yellow  fever)  along  the  Texas  border  and  in  the 
Caribbean  have  reinforced  our  concerns  about  the  new 
mosquito  threat. 

In  the  past  four  years,  cholera,  long  considered  a dis- 
ease of  the  past,  having  been  gone  from  the  western 
hemisphere  for  more  than  a century,  has  caused  more 
than  a million  cases  and  more  than  10,000  deaths  in 
Central  and  South  America.  This  highly  virulent  bug 
was  probably  introduced  into  the  harbor  of  Lima,  Peru, 
by  bilge  water  from  a ship  arriving  from  the  Far  East. 
Local  fish  and  shellfish  were  infected  at  the  same  time 
that  the  chlorine  in  the  water  supply  was  decreased, 
apparently  because  of  a report  by  the  Environmental 
Protection  Agency  that  implicated  chlorine  as  a cause  of 
cancer.  The  bug  spread  rapidly  throughout  South 
America,  Central  America,  and  into  Mexico,  especially 
hitting  areas  with  poor  sanitation  and  poverty.  More  than 
100  cases  have  occurred  in  the  United  States  in  the  past 
several  years,  whereas  only  10  cases  had  occurred  in  the 
20  years  before,  most  of  which  had  been  in  travelers  to 
endemic  regions.  A dramatic  example  of  this  bug’s 
potential  occurred  on  an  airplane  that  landed  at  Los 
Angeles  International  Airport  in  October  1992  from 
South  America,  where  a large  number  of  patients  were 
infected  and  became  sick  from  eating  contaminated 
seafood.  Because  we  get  most  of  our  produce  in  the  win- 
ter from  areas  where  cholera  occurs,  diligence  is  critical 
in  examining  imports  for  possible  contamination. 

Finally,  a subtle  but  important  emerging  problem 
warrants  discussion.  With  many  bacterial  infections,  we 
are  rapidly  returning  to  the  preantibiotic  era.  Common 
pathogens  such  as  the  pneumococcus,  which  causes  oti- 
tis media  in  children  and  pneumonia  in  adults,  have  all 
of  a sudden  developed  resistance  to  penicillin  in  some 
50%  to  60%  of  cases  in  some  states.  We  have  not  even 
been  testing  for  resistance  because  since  the  mid- 1940s, 
when  penicillin  became  available,  it  has  always  been 
effective.  When  tests  were  done  at  San  Francisco 
General  Hospital  for  resistance  in  these  bacteria,  we 
found  that  20%  of  the  pneumococci  examined  were 
already  resistant  to  penicillin.  Other  bacteria  have  also 
emerged  that  are  causing  infections  in  hospitals  around 
the  country.  Some  are  resistant  to  every  known  antibiot- 
ic. This  problem  is  just  beginning.  Why?  Mostly 
because  we  misuse  antibiotics  at  an  incredible  rate.  For 
example,  acute  bronchitis,  a common  infection,  is  com- 
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monly  treated  with  antibiotics  despite  the  fact  that  they 
do  not  do  any  good  at  all.  In  fact,  the  use  of  antimicro- 
bial therapy  produces  selective  pressure  on  the  bacteria 
to  develop  resistance  and  then  spread.  The  practice  of 
prescribing  antibiotics  for  infections  for  which  they  are 
of  no  value  is  widespread.  Soon  these  drug-resistant  bac- 
teria will  also  be  widespread. 

What  can  be  done  about  these  actual  and  possible 
problems?  Because  we  cannot  predict  where  or  when  the 
next  epidemic  will  come,  mechanisms  must  be  in  place 
to  quickly  identify  cases,  identify  the  cause,  and  isolate 
patients  if  appropriate.  We  have  such  programs  in  place 
through  our  Public  Health  Departments  and  Schools  of 
Public  Health  throughout  California. 

• It  is  crucial  to  maintain  and  enhance  our  surveil- 
lance systems  by  keeping  the  public  health  infrastructure 
strong.  This  infrastructure  is  critically  important  for  early 
and  aggressive  identification  of  the  diseases  discussed 
here. 


• In  California,  we  must  maintain  our  excellent  state 
laboratory,  where  early  identification  of  infecting  organ- 
isms takes  place. 

• Public  city  and  county  hospitals  in  the  state  of  Cali- 
fornia will  be  absolutely  critical  for  the  isolation  and 
treatment  of  cases  when  the  next  epidemic  occurs.  As  the 
safety  net  for  the  control  and  containment  of  any  new 
emerging  pathogen,  these  hospitals  are  a resource  we  can- 
not afford  to  lose. 

• Health  care  for  undocumented  aliens  is  essential  be- 
cause the  introduction  and  spread  of  new  pathogens  may 
well  take  place  by  this  route.  A major  risk  to  all  of  us  will 
arise  if  we  do  not  encourage  our  health  care  professionals 
to  diagnose  and  treat  infections  early  in  this  population. 

It  is  clear  today,  more  than  at  any  other  time  in  our 
history,  that  we  are  vulnerable  to  emerging  and  reemerg- 
ing infectious  diseases.  It  will  be  increasingly  difficult 
to  stay  one  step  ahead  of  disease-causing  agents. 
Therefore,  continued  support  is  essential  for  scientists 
and  universities  who  are  working  on  these  problems. 
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Emerging  Pathogens 
An  Epidemiologist's  Perspective  on  the  Problem 
and  Priorities  for  the  Future 

JAMES  M.  HUGHES,  MD,  Atlanta,  Georgia 


Infectious  diseases  are  the  leading  cause  of  death 
worldwide  and  an  important  cause  of  death  in  the 
United  States.1-2  For  example,  human  immunodeficiency 
virus  infection  was  the  leading  cause  of  death  among  per- 
sons between  25  and  44  years  of  age  in  the  United  States 
in  1993.  Nevertheless,  because  of  the  availability  of 
antibiotics  and  vaccines,  considerable  complacency  has 
developed  over  the  past  30  years  in  the  United  States  and 
other  developed  countries  regarding  infectious  diseases. 

In  1992  an  Institute  of  Medicine  (IOM)  committee 
co-chaired  by  Joshua  Lederberg,  MD,  and  Robert 
Shope,  MD.  issued  a landmark  report  entitled  Emerging 
Infections:  Microbial  Threats  to  Health  in  the  United 
States.3  The  report  highlighted  this  complacency, 
emphasized  the  threats  posed  by  microbial  agents,  iden- 
tified the  factors  that  contribute  to  disease  emergence 
and  reemergence,  stressed  the  need  to  heighten  vigilance 
and  strengthen  response  capability,  and  identified 
research  and  training  priorities. 

The  IOM  report  could  not  have  been  more  timely. 
Within  six  months  of  its  publication,  clinicians,  microbi- 
ologists, and  public  health  officials  in  the  United  States 
were  confronted  with  an  interstate  food-borne  disease 
outbreak  of  hemorrhagic  colitis  and  hemolytic-uremic 
syndrome  caused  by  Escherichia  coli  0 1 57:H7  linked  to 
undercooked  hamburger  served  by  a fast-food  restaurant 
chain4;  the  largest  waterborne  disease  outbreak  in  US 
history,  which  resulted  in  more  than  400,000  cases  of 
cryptosporidiosis  in  Milwaukee,  Wisconsin5;  and  an  out- 
break of  the  adult  respiratory  distress  syndrome  caused 
by  a previously  unrecognized  hantavirus  in  the  south- 
western United  States.'’  Simultaneously,  the  incidence  of 
nosocomial  infections  caused  by  vancomycin-resistant 
enterococci  increased  in  patients  admitted  to  hospitals, 
resulting  in  untreatable  infections  and  concerns  that 
genes  mediating  vancomycin  resistance  might  be  trans- 
ferred to  Staphylococcus  aureus .7  In  addition,  the  inci- 
dence of  penicillin  resistance  in  community-acquired 
pneumococcal  infections  increased,8-9  particularly  in 


those  in  children  in  day-care  settings.  Addressing  the 
major  challenges  posed  by  these  events  required  rapid 
investigation,  the  use  of  advanced  laboratory  techniques, 
and  effective  communication  of  results  and  recommen- 
dations for  prevention. 

Because  more  than  half  of  the  recommendations  in 
the  IOM  report  were  directed  at  the  Centers  for  Disease 
Control  and  Prevention  (CDC),  the  CDC  developed  a 
strategy  for  addressing  emerging  infections  in  consulta- 
tion with  outside  experts  in  clinical  infectious  diseases, 
microbiology,  and  public  health.10  The  strategy  compris- 
es four  goals  that  focus  on  strengthening  surveillance 
and  response  capability;  addressing  applied  research 
priorities;  improving  prevention  and  control  strategies; 
and  strengthening  the  public  health  infrastructure,  which 
has  deteriorated  dramatically  at  the  local,  state,  and  fed- 
eral levels.11  Implementation  requires  effective  partner- 
ships with  other  federal,  state,  and  local  public  health 
agencies,  academic  institutions,  industry,  the  World 
Health  Organization,  and  other  international  organiza- 
tions and  agencies. 

The  CDC  has  begun  implementing  the  strategy  by 
taking  several  steps,  including  establishing  emerging 
infections  programs  based  in  four  state  health  depart- 
ments: California,  Connecticut,  Minnesota,  and  Oregon. 
These  programs  involve  partnerships  between  state  and 
local  health  departments,  academic  institutions,  and 
other  local  organizations,  including  health  maintenance 
organizations.  Each  program  is  conducting  two  core 
projects  focusing  on  invasive  bacterial  diseases  and  the 
cause  of  unexplained  deaths  in  persons  between  the  ages 
of  1 and  49  years.  Each  state  has  included  two  or  three 
additional  projects  of  high  priority  in  their  geographic 
area.  The  CDC  has  also  started  publishing  the  journal 
Emerging  Infectious  Diseases * to  provide  timely  peer- 
reviewed  information  on  emerging  pathogens  and  relat- 

*For  information  about  receiving  and  contributing  to  CDC’s  new  journal,  con- 
tact Editor,  Emerging  Infectious  Diseases,  Mailstop  Cl 2.  NCID.  CDC.  1600 
Clifton  Rd.  Atlanta,  GA  30333.  The  journal  may  also  be  accessed  electronically. 
For  information,  send  an  e-mail  to  eidhelp@cidodl  .em.cdc.gov. 


(Hughes  JM:  Emerging  pathogens — An  epidemiologist’s  perspective  on  the  problem  and  priorities  for  the  future.  In  Emerging  and  Reemerging  Global 
Microbial  Threats.  West  J Med  1996;  164:21-22) 
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ed  issues  and  has  organized  a laboratory  training  fellow- 
ship in  collaboration  with  the  Association  of  State  and 
Territorial  Public  Health  Laboratory  Directors. 

Strengthening  the  surveillance  and  response  capacity 
is  critical  to  the  successful  implementation  of  this  strat- 
egy. Clinicians  play  an  important  role  in  recognizing  and 
reporting  cases  of  emerging  and  reemerging  infections, 
as  illustrated  by  the  E coli  0157:H7  outbreak  in 
Washington  State  and  the  hantavirus  pulmonary  syn- 
drome outbreak  in  New  Mexico.  To  address  such  chal- 
lenges and  those  posed  by  antimicrobial  resistance,  link- 
ages among  the  clinical,  academic,  and  public  health 
communities  must  be  strengthened.  Although  it  is  diffi- 
cult to  predict  specific  future  challenges  posed  by  infec- 
tious agents,  experiences  involving  plague  in  India,12 
Ebola  hemorrhagic  fever  in  Zaire,13  Venezuelan  equine 
encephalitis  in  South  America,14  leptospirosis  in 
Nicaragua,15  and  the  increased  prelavence  of  dengue  and 
dengue  hemorrhagic  fever  in  the  Western  Hemisphere16 
during  the  past  year  remind  us  that  we  live  in  a global 
village.  These  outbreaks  emphasize  the  importance  of 
surveillance,  prompt  epidemiologic  investigation,  and 
the  availability  of  adequate  diagnostic  laboratory  capac- 
ity. They  also  illustrate  the  global  implications  of  a local 
problem  and  provide  evidence  of  the  disruption  of  com- 
merce and  industry  that  can  result  from  the  occurrence 
of  infectious  disease  outbreaks. 

We  will  continue  to  be  confronted  by  nationwide  and 
international  outbreaks,  new  syndromes  caused  by  long- 
recognized  microbial  agents,  the  threat  of  another 
influenza  pandemic,  and  increasing  problems  posed  by 
drug-resistant  organisms.  Responding  to  these  threats 
will  require  strengthened  surveillance  and  the  formation 
of  multidisciplinary  response  teams  with  expertise  in 
epidemiology,  laboratory  science,  behavioral  science, 
rodent  and  vector  control,  health  communications,  and 
media  relations. 


Infectious  diseases  are  important,  evolving,  complex 
public  health  problems.  The  prevention  and  control  of 
infectious  disease  will  increasingly  require  the  applica- 
tion of  sophisticated  epidemiologic,  molecular  biologic, 
statistical,  and  behavioral  approaches  and  technologies. 
Integrating  epidemiologic  and  laboratory  sciences  is 
critical  to  the  prevention  and  control  of  emerging  infec- 
tious diseases. 
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Respect  for  infectious  diseases  has  been  rekindled  in 
the  past  few  years,  ignited  by  a growing  recognition 
of  microbial  emergence  and  adaptability.  The  appearance 
of  newly  recognized  pathogens  with  epidemic  potential 
has  been  important  in  fostering  a new  sense  of  threat;  and 
in  particular,  the  human  immunodeficiency  virus  (HIV) 
and  the  awful  pandemic  of  the  acquired  immunodefi- 
ciency syndrome  that  it  spawned  have  commanded  atten- 
tion, illustrating,  as  they  do  the  smoldering  pathogenic 
potential  of  viruses  that  had  heretofore  been  ecologically 
contained.  The  emergence  of  the  Lassa,  Marburg,  Ebola, 
and  Hantaviruses  and  the  geographic  expansion  of  the 
dengue  virus  have  underscored  the  point  that  new  infec- 
tious agents  are  out  there  and  that  the  combined  forces  of 
urbanization,  social  destabilization,  and  global  travel 
make  it  almost  certain  that  more  such  novel  challenges 
will  appear. 

Attention  to  these  issues  has  been  growing.  The 
National  Academy  of  Sciences  produced  a report  in  1 992 
that  lent  credence  and  substance  to  those  concerns;  in 
1995  the  Institute  of  Medicine  devoted  the  scientific  ses- 
sion of  its  25th  annual  meeting  to  the  same  theme.  In 
addition,  numerous  symposia  have  been  planned  to  ad- 
dress the  general  theme  of  emerging  infections,  including 
one  that  was  sponsored  by  the  University  of  California  at 
San  Francisco  at  the  end  of  December  1995.  Such  en- 
hanced awareness  is  heartening  as  a sign  that  the  problem 
is  now  being  taken  seriously. 

But  focusing  primarily  on  novel  diseases  and  agents 
introduces  a perceptive  hazard,  for  the  exotic  element  in 
the  emergence  issue  tends  to  dominate.  The  Ebola  virus 
causes  lurid  disease,  and  it  comes  and  goes  mysteri- 
ously— but  somewhere  else;  in  that  instance,  sustained 
importation  is  highly  unlikely.  Hantaviruses  have  appeared 
in  the  United  States  and  in  other  parts  of  the  world,  but 
they  have  been  geographically  localized,  quickly  ana- 
lyzed, and  seemingly  contained.  The  temptation  is  to 
remain  detached  from  the  issues  thus  raised  or  else  to  as- 
sume a nihilistic  position,  at  least  so  far  as  the  realities  of 
medical  practice  are  concerned,  because  sweeping  global 
population  changes  and  shifts  in  microbial  ecology  seem 
as  far  from  individual  practitioners’  control  as  does  the 
hole  in  the  ozone  layer. 

Yet,  the  most  profound  threats  stemming  from  micro- 
bial adaptability,  in  my  view,  are  close  to  home:  I refer  to 


the  relentless  emergence  of  antibacterial  and  antiviral 
resistance  capability  among  familiar,  established  human 
pathogens.  The  problem  of  bacterial  resistance  to  previ- 
ously reliably  curative  drugs  has  gone  far  beyond  the  sim- 
ple strategy  of  switching  antibiotics.  Examples  abound, 
including  as  an  extreme  case  the  fact  that  the  haunting 
specter  of  enterococcal  resistance  even  to  vancomycin  has 
become  real,  and  the  usefulness  of  generations  of  new  an- 
tibacterial agents  can  be  negated  within  months  of  their 
introduction.  In  fact,  among  the  great  bacterial  infectious 
diseases,  only  syphilis  remains  fully  susceptible  to 
straightforward  treatment  protocols;  for  all  the  rest,  re- 
ports are  proliferating  of  microbial  resistance  against  long 
lists  of  antibiotics. 

There  is  little  doubt  that  the  pressure  of  antibiotic  use 
throughout  our  environment  has  contributed  to  this  unset- 
tling trend,  nor  is  there  any  question  that  antibacterial 
drugs  are  extensively  overused  both  in  the  United  States 
and  worldwide.  The  public  has  developed  an  expectation 
that  all  febrile  diseases  require  active  therapy.  The  pressure 
on  physicians  to  administer  treatment  is  synergistic  with 
the  general  momentum  of  defensive  medicine.  Further- 
more, crowded  appointment  schedules  make  it  tedious  and 
unwieldy  to  undertake  the  necessary  job  of  patient  educa- 
tion about  viruses  and  bacteria  and  the  selective  use  of 
antibiotics. 

That  equation  is  shifting  inexorably,  however.  We  are 
now  in  a world  where  streptococci  have  turned  aggressive, 
where  pneumococci  remain  so,  and  where  Haemophilus 
influenzae  would  be  casting  a truly  ominous  shadow  on 
pediatric  populations  were  it  not  for  the  remarkable  effi- 
cacy (in  terms  of  “herd  immunity”)  of  the  new  conjugated- 
polysaccharide  vaccine.  Of  course,  multidrug-resistant 
tuberculosis  heads  the  list,  if  not  in  numbers,  at  least  in  the 
scale  of  alarm. 

Mycobacterium  tuberculosis  serves  as  a useful  focus 
to  discuss  what  can  be  done.  It  is  still  the  case  that  fully 
and  continuously  treated  tuberculosis  responds  com- 
pletely to  established  regimens.  The  problems  have  arisen 
when  treatment  has  been  discontinued  or  abbreviated 
and  from  growing  pools  of  unduly  susceptible  hosts  in 
whom  mycobacteria  can  get  an  easy  foothold — including 
those  strains  that  have  acquired  the  tricks  of  resistance  to 
currently  available  antituberculous  drugs.  The  good  news 
is  that  old-fashioned  strategies,  such  as  directly  observed 


(Osborn  JE:  Reemerging  pathogens.  In  Emerging  and  Reemerging  Global  Microbial  Threats.  West  J Med  1996;  164:23-24) 
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therapy  to  assure  full  and  continuous  treatment,  have  in 
fact  stemmed  the  tide  in  places  where  they  have  been 
deployed.  The  scare  about  multidrug-resistant  tuberculo- 
sis is  by  no  means  behind  us,  but  there  is  reassurance 
in  recent  experience — and  perhaps  some  old  lessons  to 
be  relearned. 

Until  recently,  the  dominant  response  to  problems  of 
bacterial  resistance — both  for  M tuberculosis  and  for  the 
broader  array  of  pathogens — has  been  a call  for  more 
antibacterial  agents.  Clearly,  that  will  remain  an  important 
and  necessary  research  goal  for  the  foreseeable  future,  as 
the  tide  of  resistant  organisms  swells,  but  as  a sole  re- 
sponse, it  makes  little  sense.  We  should  also  devise  and 
endorse  with  enthusiasm  the  changes  in  individual  and 
group  practices  that  would  reduce  the  overuse  of  antibi- 
otics and  decrease  their  ubiquity  in  the  environment  (as, 
for  instance,  in  agricultural  feed  as  growth  adjuncts).  It 
surely  is  worth  the  time  spent  to  educate  patients  about  the 
specificity  of  antibiotic  treatment  and  the  unwisdom  of 
keeping  leftovers  from  prescriptions  for  self-medicating  at 
a later  date.  The  effect  of  such  careless  practices  may  be 
far  from  trivial. 

Internationally,  the  over-the-counter  availability  of 
antibiotics  makes  the  situation  in  this  country  pale  by 
comparison.  But  there,  too,  concerted  action  may  be  pos- 
sible and  should  be  supported.  At  an  Institute  of  Medicine 
meeting  in  October  1995,  Stuart  Levy,  MD,  Director  of 
the  Center  for  Adaptation  Genetics  and  Drug  Resistance 
at  Tufts  University  School  of  Medicine  (Boston,  Massa- 
chusetts), told  of  the  growing  strength  of  an  international 
collaborative  group  organized  in  1981  and  dedicated  to 
fostering  and  sustaining  a decrease  in  antibiotic  use.  Enti- 
tled the  Alliance  for  the  Prudent  Use  of  Antibiotics,  it 
now  has  participation  from  nearly  100  countries  and  has 


been  increasingly  effective  in  coordinating  and  sharing 
data  about  antibiotic  use  and  resistance  patterns  around 
the  world.* 

It  is  heartening  to  know  of  that  activity;  such  world- 
wide coordination  of  effort  is  surely  going  to  be  necessary 
because  the  fundamental  dynamic  of  both  emerging  and 
reemerging  infections  is  that  of  a world  without  biologic 
boundaries.  The  forces  that  have  made  it  so — increasing 
population  and  migration,  urbanization  with  its  associated 
social  upheaval,  and  international  travel— will  only  inten- 
sify in  the  future. 

A final  note  of  concern:  all  that  has  been  said  about 
antibacterial  agents  pertains  at  least  as  much  to  antiviral 
drugs.  The  creation  of  clinically  useful  antiviral  agents 
has  proved  difficult  precisely  because  resistance  arises 
so  regularly — and  sometimes  quickly.  At  present,  the 
number  of  licensed  antiviral  drugs  is  small,  but  they  con- 
tribute importantly  to  the  care  of  serious,  chronic  viral 
diseases:  there  are  a few  for  HIV  and  fewer  still  for  some 
of  the  human  herpesviruses  such  as  herpes  simplex,  vari- 
cella zoster,  and  cytomegalovirus.  Yet,  for  each  of  them, 
the  emergence  of  resistance  has  been  recorded,  and  the 
transmissibility  of  resultant  (resistant)  viral  strains  has 
been  documented. 

As  their  usage  expands,  it  will  be  important  to  draw 
the  analogy  to  antibiotic  lessons  learned  and  to  endorse 
and  maintain  clinical  protocols  that  prevent — or  at  least 
forestall — the  voiding  of  their  usefulness.  With  such 
aspects  of  emerging  and  reemerging  infections,  effective 
response  is  not  arcane  or  out  of  reach,  and  the  practitioner 
community  stands  to  play  a critical  role. 

*For  further  information  about  this  group,  write  to  the  Alliance  for  the  Prudent 
Use  of  Antibiotics,  PO  Box  1372,  Boston,  MA  02117-1372. 
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It  is  not  surprising  that  the  spectrum  of  group  A strep- 
tococcal (GAS)  infections  is  changing,1'8  as  history  is 
replete  with  descriptions  of  epidemics  of  rheumatic 
fever,  scarlet  fever,  poststreptococcal  glomerulonephri- 
tis, erysipelas,  and  severe  pharyngitis.  Although  all 
types  of  GAS  infection  may  occur  simultaneously  in  a 
community,  the  prevalence  of  each  illness  fluctuates 
greatly  in  a given  time  period.  For  example,  major  epi- 
demics of  severe  scarlet  fever  have  been  well  described 
over  the  course  of  several  centuries.  Similarly,  the  preva- 
lence of  rheumatic  fever  has  changed  considerably  in  the 
past  century  and  currently  has  reached  a nadir  in  the 
western  world,  but  the  disease  remains  a major  health 
problem  in  developing  countries.  Finally,  the  prevalence 
of  streptococcal  pharyngitis  varies  widely  at  different 
times  of  the  year  in  all  temperate  climates. 

Although  the  factors  that  govern  these  fluctuations 
are  poorly  understood,  it  is  clear  that  attack  rates  vary  in 
a cyclical  manner.  The  span  of  each  cycle  cannot  be 
accurately  calculated  because  of  inconsistent  epidemio- 
logic reporting.  For  example,  in  the  United  States,  there 
have  been  no  objective  national  data  on  the  prevalence  of 
any  GAS  infection  for  the  past  several  decades.  On  the 
other  hand,  the  Colindale  Laboratory  in  Great  Britain 
has  tracked  the  prevalence  of  various  M types  isolated 
clinically  over  the  past  20  years.6  Investigators  at  the  lab- 
oratory have  shown  that  following  the  re-emergence  of  a 
given  streptococcal  M type,  its  prevalence  increases,  it 
becomes  the  dominant  M type,  and  then  its  prevalence 
gradually  tapers  off.  Between  1980  and  1990,  M type  1 
emerged  as  the  dominant  strain,  and  other  M types  that 
predominated  in  the  early  1980s  virtually  disappeared. 
Interestingly,  M-3  strains  were  found  at  a lower,  but  rel- 
atively constant,  rate  throughout  this  period. 

Conventional  wisdom  suggests  that  because  a specif- 
ic opsonic  antibody  against  a given  M type  affords 
protection,  the  acquisition  of  immunity  by  a substantial 
proportion  of  the  population  would  herald  the  disap- 
pearance of  that  particular  strain  in  that  community.  This 
would  seem  to  explain,  at  least  in  part,  the  rise  and  fall 
of  the  prevalence  of  various  M types  documented  in 
Great  Britain.6  In  Sweden,  however,  a remarkable  epi- 


demiologic phenomenon  occurred  between  1985  and 
1994  in  which  M type  1 accounted  for  more  than  70%  of 
all  the  M types  identified  in  clinical  specimens.8  Such  a 
high  prevalence  had  never  before  been  observed.  This 
phenomenon  would  be  understandable  if  M-l  had  never 
before  been  seen  in  that  country,  but  M-l  strains  were 
not  newcomers  to  Sweden  or  any  other  country.  In  fact, 
M-l  strains  have  been  associated  with  scarlet  fever, 
rheumatic  fever,  and  streptococcal  pharyngitis  since 
before  World  War  II.  The  likely  explanation  is  that  not 
all  M-l  strains  are  identical.  In  support  of  this  notion,  it 
has  been  demonstrated  that  the  AMerminal  portion  of  the 
M proteins  among  different  M-l  strains  may  vary.9 

This  observation  raises  two  questions:  First,  will 
antibody  against  one  M-l  strain  be  protective  against 
a different  M-l  strain?  Second,  does  a minor  alteration 
in  the  M protein  sequence  affect  its  ability  to  act  as  a 
virulence  factor?  Although  this  latter  question  has  not 
been  adequately  answered,  the  fact  that  M-l  strains 
remain  the  most  common  M type  isolated  from  patients 
with  the  streptococcal  toxic  shock  syndrome  suggests 
that  such  phenotypic  heterogeneity  does  not  diminish 
its  virulence. ‘■-1,4'6'8-1011 

Although  some  argue  that  a clone  of  M type  1 has 
emerged  that  has  precipitated  the  recent  upsurge  of 
severe  invasive  GAS  infections,  it  is  clear  that  various  M 
types,  such  as  M-3,  M-4,  M-6,  M-l  1,  M-l 2,  and  M-28, 
as  well  as  nontypable  strains,  may  also  cause  the  strep- 
tococcal toxic  shock  syndrome. 1J'‘,'7'8,I°12  Thus,  M typing 
is  a powerful  epidemiologic  tool,  yet  the  role  of  the  dif- 
ferent M proteins  in  the  pathogenesis  of  the  streptococ- 
cal toxic  shock  syndrome  is  poorly  understood.  It  has 
been  shown  that  among  postpartum  women,  the  absence 
of  opsonic  antibody  against  M-l  was  significantly  asso- 
ciated with  the  development  of  invasive  GAS  infection.8 
This  concept  fits  well  with  one  well  established  by 
Lancefield  more  than  40  years  ago,  that  type-specific 
antibody  affords  protection.  In  light  of  the  recent  data 
regarding  phenotypic  heterogeneity  among  M-l  strains, 
however,  we  must  now  consider  whether  a “subtype” 
specific  antibody  is  what  is  required  for  protection. 

We  and  others  have  found  a strong  association 


(Stevens  DL:  Group  A streptococcus — From  basic  science  to  clinical  disease.  In  Emerging  and  Reemerging  Global  Microbial  Threats.  West  J Med 
1996;  164:25-27) 
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ABBREVIATIONS  USED  IN  TEXT 

GAS  = group  A streptococcal 
IL  = interleukin 

SPEA  [B,  C]  = streptococcal  pyrogenic  exotoxin  A [B.  C] 
TNFa  = tumor  necrosis  factor  a 


between  pyrogenic  strains  of  exotoxin  A (SPEA)  and  the 
streptococcal  toxic  shock  syndrome  in  the  United 
States.1,4,7,11,13,14  Not  all  strains  associated  with  this  syn- 
drome produced  SPEA,  however,  and  many  did  not  con- 
tain the  SPEA  gene.1,7'81114  Because  all  strains  of  GAS 
contain  the  gene  for  pyrogenic  exotoxin  B ( SPEB),U  it 
was  no  more  a marker  for  the  toxic  shock  syndrome  than 
it  was  for  less  severe  GAS  infections.1,7'811  The  gene  for 
pyrogenic  exotoxin  C {SPEC),  like  SPEA,  is  transmitted 
by  bacteriophage,  and  strains  producing  SPEC  alone 
have  most  commonly  been  associated  with  mild  cases  of 
scarlet  fever  in  modern  times.  Recently  two  other  pyro- 
genic exotoxins  have  been  identified.  Mitogenic  factor, 
or  at  least  the  gene  for  mitogenic  factor,  has  been  found 
in  virtually  every  strain  of  GAS  by  gene  probe.15,16  Thus, 
its  role  in  the  streptococcal  toxic  shock  syndrome  is  not 
clear  at  the  present  time,  and  streptococcal  superantigen 
(SSA)  has  been  found  in  an  M-3  strain  from  Idaho,  and 
its  role  in  pathogenesis  awaits  further  study.17 

All  of  these  exotoxins,  and  certain  M proteins  (M-5), 
have  the  ability  to  act  as  superantigens,  causing  T-cell 
proliferation  in  vitro.18  It  is  theorized  that  some  of  the 
manifestations  of  the  streptococcal  toxic  shock  syn- 
drome may  be  related  to  the  clonal  proliferation  of  spe- 
cific T-cell  subsets  bearing  specific  V(3  repertoires.  In 
addition,  these  superantigens  are  potent  inducers  of  the 
proinflammatory  cytokines  tumor  necrosis  factor  a 
(TNFa),  interleukin  (IL)-l  and  IL-6,  and  the  lym- 
phokines,  TNF(3,  IL-2,  and  interferon  gamma.  Recently 
the  mapping  of  V(3  expression  of  circulating  T lympho- 
cytes was  studied  in  patients  with  the  streptococcal  toxic 
shock  syndrome,  and  surprisingly,  there  was  no  expan- 
sion of  any  T-cell  subset.19  In  fact,  there  was  apparent 
deletion  of  T cells  bearing  specific  V(3  markers.  These 
deleted  subsets  did  not  correlate  with  markers  specific 
for  SPEA,  SPEB,  SPEC,  or  streptococcal  superantigen. 
This  raises  several  questions.  First,  did  this  work  define 
an  as-yet-unidentified  superantigen  specific  for  the  T- 
cell  V|3  subsets  deleted?  Second,  was  T-cell  clonal  pro- 
liferation present  earlier  in  the  course,  that  is,  before  the 
clinical  manifestations  of  the  toxic  shock  syndrome 
were  apparent?  And,  finally,  by  what  mechanism  did 
deletion  of  the  specific  T-cell  subsets  occur?  Thus,  in 
humans,  the  role  of  the  pyrogenic  exotoxins  has  not  been 
established. 

There  seems  to  be  good  evidence  that  cytokines  play 
an  important  role  in  the  streptococcal  toxic  shock  syn- 
drome. Cytokines  such  as  TNF,  IL- 1 , and  IL-6  have  been 
detected  in  the  blood  of  patients  with  this  disorder, 
although  like  endotoxin-induced  shock,  the  quantities  of 
TNF  and  IL- 1 vary.20  In  mouse  and  baboon  models  of 
invasive  GAS  infections,  high  levels  of  TNFa  have  been 


measured.21  Similarly,  the  administration  of  an  anti- 
TNFa  monoclonal  antibody  improved  survival,  attenu- 
ated organ  failure,  and  markedly  improved  the  mean 
arterial  pressure.21 

Although  the  pyrogenic  exotoxins  have  been  most 
extensively  studied,  it  is  clear  that  other  streptococcal 
components,  such  as  peptidoglycan,  lipoteichoic  acid, 
and  streptolysin  O,  are  potent  inducers  of  cytokine  pro- 
duction by  monocytes  and  macrophages.22  In  addition. 
SPEB,  by  virtue  of  its  protease  activity,  may  release  IL- 
ip  from  pre-ILp.2-'  Finally,  SPEA  and  streptolysin  O 
interact  synergistically  to  induce  IL- 1 p synthesis  from 
mononuclear  cells.20 

In  summary,  the  group  A streptococcus  has  again 
demonstrated  its  ability  to  cause  a variety  of  clinical 
infections  and  complications  in  humans.  A more  severe 
side  of  its  infective  potential  is  currently  being  seen.  It  is 
clear  that  the  complexities  of  its  epidemiology  are  not 
understood,  and  although  recent  investigations  have  pro- 
vided some  clues  to  its  pathogenesis,  we  have  little 
insight  into  the  host  factors  that  determine  the  clinical 
type  of  disease.  This  organism  has  a unique  predilection 
for  the  human  host,  and  its  multifarious  adaptations  have 
made  it  a successful  human  pathogen.  Luckily  its  adapt- 
ability has  not,  as  yet,  resulted  in  resistance  to  P-lactam 
antibiotics.  Future  directions  should  include  better  epi- 
demiologic studies  combined  with  basic  science  investi- 
gations into  pathogenesis. 

REFERENCES 

1.  Stevens  DL.  Tanner  MH.  Winship  J.  et  at:  Severe  group  A streptococcal  in- 
fections associated  with  a toxic  shock-like  syndrome  and  scarlet  fever  toxin  A.  N 
Engl  J Med  1989;  321:1-7 

2.  Bisno  AI.  Stevens  DL:  Streptococcal  infections  in  skin  and  soft  tissues.  N 
Engl  J Med  1996.  in  press 

3.  Stevens  D:  Streptococcal  toxic  shock  syndrome:  Spectrum  of  disease, 
pathogenesis  and  new  concepts  in  treatment.  Emerg  Infect  Dis  1995;  1 :69-78 

4.  Demers  B.  Simor  AE.  Vellend  H.  et  al:  Severe  invasive  group  A streptococ- 
cal infections  in  Ontario.  Canada:  1987-1991.  Clin  Infect  Dis  1993;  16:792-800 

5.  Brook  MG.  Bannister  BA:  Do  streptococci  cause  toxic  shock  ’ BMJ  1991; 
302:181-182 

6.  Gaworzewska  E.  Colman  G:  Changes  in  the  patterns  of  infection  caused  by 
Streptococcus  pyogenes.  Epidemiol  Infect  1988;  100:257-269 

7.  Schwartz  B.  Facklam  RR.  Breiman  RF:  Changing  epidemiology  of  group 
A streptococcal  infection  in  the  USA.  Lancet  1990;  336:1 167-1 171 

8.  Holm  SE.  Norrby  A.  Bergholm  AM.  Norgren  M:  Aspects  of  pathogenesis 
of  serious  group  A streptococcal  infections  in  Sweden.  1988-1989.  J Infect  Dis 
1992;  166:31-37 

9.  Single  LA.  Martin  DR:  Clonal  differences  within  M-types  of  the  group  A 
streptococcus  revealed  by  pulsed  field  gel  electrophoresis.  FEMS  Microbiol  Lett 
1992:91:85-89 

10.  Martin  PR,  Hoiby  EA:  Streptococcal  serogroup  A epidemic  in  Norway 
1987-1988.  Scand  J Infect  Dis  1990:  22:421-429 

1 1 . Musser  JM.  Hauser  AR.  Kim  MH.  Schlievert  PM,  Nelson  K,  Selander  RK: 
Streptococcus  pyogenes  causing  toxic-shock-like  syndrome  and  other  invasive  dis- 
eases: Clonal  diversity  and  pyrogenic  exotoxin  expression.  Proc  Natl  Acad  Sci 
USA  1991;  88:2668-2672 

12.  Johnson  DR.  Stevens  DL.  Kaplan  EL:  Epidemiologic  analysis  of  group  A 
streptococcal  serotypes  associated  with  severe  systemic  infections,  rheumatic 
fever,  or  uncomplicated  pharyngitis.  J Infect  Dis  1992;  166:374-382 

13.  Cleary  PP.  Kaplan  EL.  Handley  JP,  et  al:  Clonal  basis  for  resurgence  of  se- 
rious Streptococcus  py  ogenes  disease  in  the  1980s.  Lancet  1992;  339:518-521 

14.  Hauser  AR,  Stevens  DL.  Kaplan  EL.  Schlievert  PM:  Molecular  analysis 
of  pyrogenic  exotoxins  from  Streptococcus  py  ogenes  isolates  associated  with  toxic 
shock-like  syndrome.  J Clin  Microbiol  1991;  29:1562-1567 

15.  Iwasaki  M,  Igarashi  H,  Hinuma  Y,  Yutsudo  T:  Cloning,  characterization 
and  overexpression  of  a Streptococcus  pyogenes  gene  encoding  a new  type  of  mi- 
togenic factor.  FEBS  Lett  1993;  331:187-192 


WJM,  January  1996 — Vol  164,  No.  1 


Croup  A Streptococcus — Stevens  27 


16.  Norrby-Teglund  A,  Newton  D.  Kotb  M.  Holm  SE.  Norgren  M:  Superanti- 
genic  properties  of  the  group  A streptococcal  exotoxin  SpeF  IMF).  Infect  Immun 
1994;  62:5227-5233 

17.  Mollick  JA,  Miller  GG,  Musser  JM,  Cook  RG,  Grossman  D.  Rich  RR:  A 
novel  superantigen  isolated  from  pathogenic  strains  of  Streptococcus  pyogenes 
with  aminoterminal  homology  to  staphylococcal  enterotoxins  B and  C.  J Clin  In- 
vest 1993;  92:710-719 

18.  Mollick  JA.  Rich  RR:  Characterization  of  a superantigen  from  a patho- 
genic strain  of  Streptococcus  pyogenes  (Abstr).  Clin  Res  1 99 1 ; 39:2 1 3A 

19.  Watanabe-Ohnishi  R.  Low  DE.  McGeer  A,  et  al:  Selective  depletion  of 
V [3-bearing  T cells  in  patients  with  severe  invasive  group  A streptococcal  infec- 
tions and  streptococcal  toxic  shock  syndrome.  J Infect  Dis  1995;  171 :74-84 


20.  Hackett  SP,  Stevens  DL:  Streptococcal  toxic  shock  syndrome:  Synthesis 
of  tumor  necrosis  factor  and  interleukin- 1 by  monocytes  stimulated  with  pyrogenic 
exotoxin  A and  streptolysin  O.  J Infect  Dis  1992;  165:879-885 

21.  Stevens  DL,  Bryant  AE.  Hackett  SP.  et  al:  Group  A streptococcal  bac- 
teremia: The  role  of  tumor  necrosis  factor  in  shock  and  organ  failure.  J Infect  Dis 
1996.  in  press 

22.  Stevens  DL,  Bryant  AE,  Hackett  SP:  Gram-positive  shock.  Curr  Opin  In- 
fect Dis  1992;5:355-363 

23.  Kappur  V,  Majesky  MW,  Li  LL.  Black  RA,  Musser  JM:  Cleavage  of  inter- 
leukin IB  ( IL- 1 B ) precursor  to  produce  active  1L- 1 B by  a conserved  extracellular 
cysteine  protease  from  Streptococcus  pyogenes.  Proc  Natl  Acad  Sci  USA  1993; 
90:7676-7680 


28 


Global  Microbial  Threats 


Emerging  Resistance  in  Clinically  Important 
Gram-Positive  Cocci 


CLYDE  THORNSBERRY,  PhD,  Franklin i,  Tennessee 

In  the  first  half  of  the  decade  of  the  1990s,  we  in  the  United  States  have  seen  the  emergence  and  es- 
calation of  substantial  antimicrobial  resistance  in  medically  important  gram-positive  cocci.  The  inci- 
dence of  methicillin  resistance  of  Staphylococcus  aureus  continues  to  increase  (now  18%),  resulting  in 
many  more  isolates  that  are  multiply  resistant;  all  5 aureus  isolates  are  still  susceptible  to  vancomycin. 
Enterococci,  particularly  Enterococcus  faecium,  have  increasingly  developed  resistance  to  penicillin,  gen- 
tamicin, streptomycin,  and  vancomycin  (the  last  plasmid-mediated).  More  than  a fourth  of  Streptococ- 
cus pneumoniae  strains  are  now  resistant  to  penicillin,  and  these  strains  tend  to  be  multiply  resistant, 
including  to  cephalosporins  and  macrolides. 

(Thomsberry  C:  Emerging  resistance  in  clinically  important  gram-positive  cocci.  In  Emerging  and  Reemerging  Global  Mi- 
crobial Threats.  West ) Med  1 996;  1 64:28-32) 


Many  species  of  gram-positive  cocci  were  important 
pathogens  four  to  five  decades  ago.  but  then  took 
a back  seat  to  gram-negative  pathogens.  Gram-positive 
cocci  have  now  returned  with  a vengeance,  and  these 
have  a greater  resistance  to  many  of  the  antimicrobial 
agents. 

In  the  1950s  and  into  the  1960s,  the  scourge  of  hos- 
pitals in  the  United  States  and  the  rest  of  the  world  was 
Staphylococcus  aureus.  Because  penicillin  had  anti- 
staphylococcal  activity,  its  major  use  was  to  treat  staphy- 
lococcal infections.  Staphylococci  soon  acquired  the 
ability  to  produce  a (3-lactamase,  however,  and  became 
resistant  to  penicillin.  Consequently,  the  penicillinase- 
resistant  penicillins  were  developed  and  introduced 
in  the  early  1960s.  With  the  introduction  of  these 
newer  penicillins  and  their  ability  to  inhibit  or  kill 
(3-lactamase-producing  staphylococci,  gram-positive 
organisms  became  less  of  a problem,  and  gram-negative 
organisms  became  the  major  nosocomial  pathogens.  In 
the  latter  part  of  the  1960s  through  the  early  1980s,  the 
leading  nosocomial  pathogens  were  gram-negative.  In 
fact,  Escherichia  coli  is  still  the  most  frequent  nosoco- 
mial pathogen  in  the  National  Nosocomial  Infections 
Surveillance  studies  (about  100  institutions),  and 
Pseudomonas  aeruginosa  is  one  of  the  five  most  fre- 
quent species  (Table  l).1  In  recent  years,  however,  gram- 
positive organisms  have  reemerged  as  important  nosoco- 
mial pathogens.  Thus,  any  developing  or  increasing 
resistance  to  antimicrobial  agents  that  are  normally  used 
to  treat  gram-positive  organisms  is  medically  important. 

In  most  staphylococci,  and  particularly  S aureus , 
the  incidence  of  (3-lactamase  production  had  developed 
to  a point  where  essentially  all  staphylococci  were 


considered,  from  a clinical  point  of  view,  to  be  resistant  to 
penicillin.  Drugs  such  as  methicillin,  however,  introduced 
during  the  early  1960s,  were  active  against  the  strains  that 
produced  penicillinase  and,  thus,  were  the  major  agents 
for  the  treatment  of  staphylococcal  infections.  Almost  as 
soon  as  methicillin  was  introduced  to  medical  use,  methi- 
cillin-resistant  staphylococci  were  identified  and  actually 
continued  to  be  identified  in  the  1960s  and  1970s.2  In  fact, 
in  the  1960s,  methicillin-resistant  S aureus  was  a major 
nosocomial  pathogen  in  Europe,3  even  though  relatively 
rare  in  the  United  States.  Beginning  in  the  1970s,  the 
number  of  strains  of  methicillin-resistant  S aureus  began 
to  increase  and  has  continued  to  do  so. 

Penicillin-resistant  pneumococci  have  also  been 
known  since  the  1960s.  but  even  into  the  1980s,  the  num- 
ber of  penicillin-resistant  pneumococci  was  fairly  low  in 
the  United  States.  Although  enterococci  have  always 
been  recognized  as  bacteria  that  are  innately  “relatively 
resistant”  to  a large  number  of  antimicrobial  agents,  up 
until  recent  times,  they  were  assumed  to  be  susceptible  to 
certain  drugs,  such  as  ampicillin,  which  was  used  for 
therapy  for  less  severe  enterococcal  infections.  They 
were  also  assumed  to  be  susceptible  to  vancomycin  and 
combinations  of  a penicillin  and  aminoglycoside,  which 
were  used  for  more  severe  enterococcal  infections. 

Resistance  in  Staphylococci 

As  early  as  the  mid- 1940s,  it  was  shown  that  a clini- 
cal isolate  of  S aureus  could  produce  an  enzyme  that 
would  inactivate  the  penicillin  drug  and  confer  penicillin 
resistance  to  that  particular  organism.4  At  that  time,  the 
enzyme  was  not  called  a (3-lactamase  but  is  in  fact  the 
first  description  of  (3-lactamase  (or  penicillinase)  in  S 
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aureus.  During  the  late  1940s  and  1950s,  the  number  of 
strains  of  staphylococci  that  produced  (3-lactamase 
increased  to  such  a level  that  penicillin-resistant  S 
aureus  became  a definite  clinical  problem.  Indeed,  in 
our  latest  national  surveillance  study,  93%  of  5 aureus 
strains  identified  in  the  United  States  produced  (3-lacta- 
mase  and  were  resistant  to  penicillin  (unpublished  data). 
Because  of  these  high  rates  of  (3-lactamase  production, 
all  S aureus  strains  are  considered  resistant  to  penicillin. 

In  the  early  1960s,  the  first  of  the  penicillinase-resis- 
tant penicillins,  methicillin,  was  introduced.2  This  drug 
was  active  against  all  S aureus  strains,  including  those  that 
produced  (3-lactamase  and  were  resistant  to  penicillin. 
Other  penicillinase-resistant  penicillins  were  soon  intro- 
duced, such  as  cloxacillin,  nafcillin,  and  oxacillin. 
Although  penicillinase-resistant  penicillins  remained 
major  drugs  for  the  treatment  of  S aureus  infections, 
methicillin-resistant  staphylococci  were  described  almost 
as  soon  as  the  drug  was  introduced.2  After  the  introduction 
of  methicillin,  the  number  of  cases  of  infection  with 
methicillin-resistant  S aureus  increased  greatly  in  hospi- 
tals in  Europe,  and  it  became  the  primary  nosocomial 
pathogen.3  In  the  1960s  and  even  early  into  the  1970s,  the 
occurrence  of  methicillin-resistant  S aureus  in  US  hospi- 
tals was  rare,  but  beginning  in  the  1970s  and  continuing 
into  the  1990s,  the  prevalence  of  methicillin-resistant  S 
aureus  has  increased  steadily  in  US  institutions.'  For 
many  years,  these  organisms  were  thought  to  occur  only 
as  pathogens  in  hospitals,  but  it  is  now  recognized  that 
they  may  be  found  in  the  community  as  well.  In  our  recent 
surveillance  studies  of  institutions  throughout  the  United 
States,  we  have  found  that  the  overall  incidence  of  methi- 
cillin-resistant S aureus  is  18%  (unpublished  data),  the 
increase  in  this  organism  going  from  less  than  5%  in  the 
early  1970s.  During  the  earlier  years  of  increase,  methi- 
cillin-resistant S aureus  was  shown  to  be  principally  a 
problem  in  large  university-affiliated  institutions,  but  now 
all  hospitals,  regardless  of  size  or  affiliation,  have  some 
level  of  cases  of  methicillin-resistant  S aureus  infection.5 

The  staphylococci  that  are  resistant  to  methicillin  and 
the  other  penicillinase-resistant  penicillins  are  resistant 


TABLE  1 —Most  Frequent  Nosocomial  Pathogens  When 
All  Anatomic  Sites  Are  Considered * 


Rank  Species 

1  Escherichia  coli 

2  Enterococci 

3  Pseudomonas  aeruginosa 

4  Staphylococcus  aureus 

5  Coagulase-negative  staphylococci 


‘From  the  National  Nosocomial  Infections  Surveillance  studies.' 


TABLE  2— The  Usual  Antimicrobial  Susceptibility  and  Resistance 
of  Methicillin-Resistant  Staphylococcus  aureus  to 
Antistaphylococcal  Agents* 


Generally  Susceptible  to  Generally  Resistant  to 

Vancomycin  Penicillins 

Teicoplaninf  Cephalosporins 

Minocydinef  Tetracycline 

Rifampin§  Macrolides 

Sulfamethoxazole-trimethoprim§  Lincosamides 

Coumermycinf  Chloramphenicol 

Novobiocin  sodiumll  Fluoroquinolones 

Fusidic  acidf  Aminoglycosides 

‘The  overall  incidence  of  methicillin-resistant  5 aureus  in  the  United  States  is  1 8%. 

fThese  agents  are  not  available  for  therapeutic  use  in  the  United  States. 

{Most  isolates  are  susceptible  to  minocycline  even  though  resistant  to  tetracycline. 

§Two  thirds  to  three  fourths  of  isolates  are  generally  susceptible  to  these  agents. 

IINovobiocin  is  rarely  used  in  human  medicine. 


because  they  have  a unique  penicillin-binding  protein 
called  PBP2a.6  The  gene  for  resistance  to  methicillin  is 
called  mecA  and  is  incorporated  into  the  chromosome  of 
the  S aureus.  The  most  important  thing  about  methicillin- 
resistant  S aureus , however,  is  probably  not  that  it  is  resis- 
tant to  methicillin,  but  rather  that  it  is  multiply  resistant. 
Many  of  the  methicillin-resistant  S aureus  organisms  now 
identified  in  the  United  States  in  clinical  specimens  will 
be  resistant  to  all  drugs  that  are  usually  tested,  except  van- 
comycin. These  resistance  patterns  include  resistance  to 
penicillins,  cephalosporins,  chloramphenicol,  the  macro- 
lides, lincosamides,  tetracyclines  (except  for  minocy- 
cline), aminoglycosides,  and  the  fluoroquinolones  (Table 
2).  Only  vancomycin  is  active  against  all  strains  of  methi- 
cillin-resistant 5 aureus.  Although  these  organisms  are 
resistant  to  most  of  the  drugs  that  we  test,  that  is  not  true 
for  methicillin-susceptible  S aureus.  In  general,  methi- 
cillin-susceptible  S aureus  is  susceptible  to  all  agents 
except  the  (3-lactams  that  are  susceptible  to  hydrolysis  by 
the  (3-lactamase  produced  by  these  organisms. 

The  coagulase-negative  staphylococci,  and  particular- 
ly Staphylococcus  epidermidis , have  long  been  recog- 
nized as  being  among  the  more  common  antibiotic-resis- 
tant bacteria  that  are  identified  in  hospitals.  The  most 
resistant  species  tend  to  be  S epidermidis.  Staphylococcus 
hominis,  and  Staphylococcus  haemolyticus,  which  also 
happen  to  be  the  most  common  species  found  in  clinical 
specimens.  The  incidence  of  methicillin  resistance  in  S 
epidermidis  has  always  been  much  higher  than  that  found 
for  methicillin-resistant  S aureus.  For  example,  in  the 
1970s,  15%  to  20%  of  cases  of  S epidermidis  were  resis- 
tant to  methicillin.  It  is  not  unusual  now  to  find  within  an 
institution  that  70%  to  80%  of  S epidermidis  isolates  are 
resistant  to  methicillin.  Although  there  is  some  correla- 
tion between  a resistance  to  methicillin  and  that  to  other 
agents,  it  is  not  nearly  as  clear  or  as  pronounced  as  it  is  in 
methicillin-resistant  S aureus.  Like  methicillin-resistant  S 
aureus,  most  S epidermidis  isolates  produce  (3-lactamase 
and  are  resistant  to  penicillins;  resistance  to  methicillin  is 
due  to  the  presence  of  the  novel  PBP2a  within  the  strains. 
Because  of  the  high  incidence  of  multiply  resistant  S 
aureus  and  S epidermidis  in  hospitals,  and  because  almost 
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TABLE  3—  Screening  Tests  for  High-Level  Aminoglycoside 
Resistance  in  Enterococci* 


Medium  Antimicrobial  Agent  Concentration,  fig/ml 


Brain-heart  infusion 

broth  Gentamicin  500 

Streptomycin  1,000 

Brain-heart  infusion 

agar Gentamicin  500 

Streptomycin  2,000 


‘From  the  National  Committee  for  Clinical  Laboratory  Standards.'9 


all  of  them  are  susceptible  to  vancomycin,  vancomycin 
has  become  a major  antibiotic  in  terms  of  the  amount 
used  and  the  dollars  spent  within  US  hospitals. 

Emerging  Resistance  in  Enterococci 

For  many  years,  enterococci  have  been  recognized  as 
being  relatively  more  resistant  because  they  were  either 
resistant  or  had  low-level  resistance  to  many  commonly 
used  antimicrobial  agents.  Despite  this,  some  antimicro- 
bial agents,  such  as  ampicillin,  were  thought  to  be  active 
against  them.  Indeed,  for  many  years  there  were  move- 
ments to  drop  the  susceptibility  testing  of  enterococci  in 
clinical  laboratories.  Enterococcal  infections  that  were 
not  considered  to  be  severe,  such  as  urinary  tract  infec- 
tions, were  treated  with  ampicillin.  For  more  serious 
infections,  such  as  endocarditis  due  to  enterococci,  it  was 
considered  essential  to  add  a second  agent  to  achieve  bac- 
tericidal activity  and  to  eradicate  the  organism,  so  entero- 
coccal endocarditis  was  treated  with  a combination  of 
penicillin  and  streptomycin  that  created  a synergistic 
action.  It  was  later  discovered  that  this  combination  did 
not  always  cure  patients.  The  reason  was  that  the  entero- 
coccus had  developed  high-level  resistance  to  strepto- 
mycin: synergy  between  it  and  penicillin  could  not  be 
achieved.  This  high-level  resistance  was  caused  by  a gene 
that  stimulated  the  production  of  an  enzyme  that  inacti- 
vated the  aminoglycoside.  Fortunately,  when  the 
organism  had  high-level  resistance  to  streptomycin,  it 
was  susceptible  to  gentamicin.  Thus,  gentamicin  replaced 
streptomycin  as  the  aminoglycoside  in  the  combination 
of  penicillin-aminoglycoside  therapy  for  endocarditis. 
Unfortunately,  some  enterococci  have  developed  a high- 
level  resistance  to  gentamicin,  resulting  in  the  failure  to 
achieve  synergy  with  a penicillin.  Surveillance  studies 
have  shown  that  in  the  United  States,  25%  of  enterococ- 
cal isolates  may  have  resistance  to  gentamicin.7  Thus,  it  is 
now  important  to  determine  possible  synergy  by  testing 
whether  or  not  the  strain  of  enterococcus  shows  high- 
level  resistance  to  the  aminoglycoside.  The  National 
Committee  for  Clinical  Laboratory  Standards  (NCCLS), 
a private,  nonprofit  organization,  has  recently  published 
some  guidelines  for  doing  these  tests  (Table  3).8-9 

It  has  been  shown  that  strains  of  enterococci  may  be 
resistant  to  penicillin  by  two  mechanisms.  The  first  is  the 
production  of  a (3-lactamase.  The  amount  of  (3-lactamase 
normally  produced  by  an  enterococcal  strain  that  is  resis- 
tant to  ampicillin  is  relatively  small.  In  the  usual  tests  for 


these  strains,  resistance  may  not  be  evident  because  there 
is  unlikely  to  be  either  an  increased  minimal  inhibitory 
concentration  (MIC)  or  a smaller  zone  of  inhibition 
around  an  ampicillin  disk  indicating  resistance.  It  is 
likely  that  unless  a specific  test  for  (3-lactamase  is  per- 
formed, such  as  using  nitrocefin,  the  production  of  (3- 
lactamase  will  not  be  recognized.  (3-Lactamase- 
producing  enterococci  are  rare,  however,  and  the 
likelihood  of  encountering  one  in  most  institutions  is  not 
great.  The  second  mechanism  for  resistance  to  penicillin 
in  enterococci  is  the  presence  of  altered  penicillin- 
binding proteins.  This  is  more  important  than  [3- 
lactamase  production  because  it  occurs  much  more  often. 
In  fact,  the  incidence  of  enterococcal  resistance  to  ampi- 
cillin due  to  altered  penicillin-binding  proteins  is  proba- 
bly near  10%  in  institutions  across  the  United  States. 

A third  important  resistance  in  enterococci,  one  that 
causes  great  concern  among  clinicians  and  microbiolo- 
gists, is  the  presence  of  an  inducible  vancomycin  resis- 
tance in  enterococci.10  The  threat  lies  in  the  source  of 
resistance:  a gene  that  is  carried  on  a plasmid,  and  the 
possibility  that  this  vancomycin  resistance  could  be 
transferred  by  the  plasmid  to  S aureus.  This  transfer  has 
not  yet  been  demonstrated,  and  there  has  yet  to  be  an  5 
aureus  that  is  confirmed  to  be  resistant  to  vancomycin. 

The  major  genes  that  have  been  described  for  resis- 
tance in  the  more  clinically  important  enterococci  are  the 
vanA  and  vanB  genes,  but  vanC  genes  in  Enterococcus 
gallinarum  have  also  been  extensively  described  (Table 
4).  The  MICs  for  the  glycopeptides  vancomycin  and 
teicoplanin  vary  with  both  vanA  and  vanB.  Vancomycin 
resistance  due  to  vanC  is  generally  low  level.  The  mech- 
anism for  resistance  to  vancomycin  in  enterococci 
involves  changes  in  the  membrane  of  these  strains  asso- 
ciated with  the  production  of  novel  proteins.10  Although 
many  species  of  enterococci  are  now  recognized,  the  two 
major  species  causing  infections  in  humans  are 
Enterococcus  faecalis  and  Enterococcus  faecium. 
Enterococcus  faecalis  is  by  far  the  most  frequent 
pathogen  and  probably  causes  about  90%  of  the  entero- 
coccal infections  in  humans.  The  other  10%  of  infec- 
tions, for  the  most  part,  is  due  to  E faecium.  This  creates 
a good  news,  bad  news  scenario — the  bad  news  is  that 
most  of  the  resistance  we  see  in  enterococci  occurs  in  E 
faecium , and  the  good  news  is  that  less  than  10%  of 
infections  caused  by  enterococci  are  due  to  E faecium. 
The  incidence  of  vancomycin-resistant  enterococci  is  dif- 
ficult to  estimate  on  a national  level  because  it  is  a local 
phenomenon — that  is,  certain  institutions  will  have  clus- 
ters with  substantial  numbers,  but  most  do  not. 

Development  of  Resistance 
in  Streptococcus  pneumoniae 

Until  recently,  good  clinical  practice  considered 
pneumococci  to  be  susceptible  to  penicillin  and,  hence, 
infections  caused  by  pneumococci  would  respond  to 
penicillin.  Even  so,  penicillin-resistant  pneumococcal 
isolates  had  been  described  in  the  1960s  in  patients  in 
the  western  Pacific."  Penicillin-resistant  pneumococci 
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TABLE  4.—Enterococcal  Species  in  Which  the  3 Major  G lycopeptide- 
Resistant  Phenotypes  Have  Been  Observed 


Species 

C lycopeptide-Pesistant  Phenotype 

vanA 

vanB 

vanC 

Enterococcus  faecalis 

Yes 

Yes 

No 

Enterococcus  faecium 

Yes 

Yes 

No 

Enterococcus  gallinarum  .... 

No 

No 

Yes 

were  described  in  this  country  in  the  1970s,  as  well  as 
failures  of  cases  of  pneumococcal  meningitis  to  respond 
to  penicillin  therapy.12  Nevertheless,  the  number  of  these 
strains  in  the  United  States  was  low,  and  this  low  level 
continued  into  the  1980s.  During  the  1980s,  a study  at 
the  Centers  for  Disease  Control  showed  that  the  inci- 
dence of  pneumococci  with  elevated  MICs  to  penicillin 
was  about  5%  in  the  United  States.13  During  this  time, 
other  surveillance  studies  also  showed  that  the  incidence 
of  penicillin  resistance  in  pneumococci  in  the  United 
States  was  about  5%. 14  In  the  early  1990s,  however,  we 
did  a surveillance  study  that  showed  that  the  incidence 
of  resistance  was  about  17%  to  20%,  depending  on  the 
methods  used  to  do  the  susceptibility  testing.15  The 
development  of  penicillin  resistance  in  pneumococci  is 
shown  in  Table  5. 

To  understand  the  development  of  penicillin  resis- 
tance in  pneumococci,  one  must  understand  the  break 
points  and  the  definitions  that  have  been  used  over  the 
years.  The  NCCLS  considers  an  MIC  of  0.06  pig  per  ml 
or  less  as  indicating  susceptibility;  resistance  is  shown  by 
an  MIC  of  2 pig  per  ml  or  more.9'16  The  in-between  MICs 
of  0.12  to  1 pig  per  ml  were  originally  described  by  us  as 
being  relatively  resistant  and  are  now  described  by  the 
NCCLS  as  being  intermediate.16  Although  using  MIC 
tests,  as  described  by  the  NCCLS,  is  an  excellent  method 
for  testing  pneumococci,  this  method  was  not  available  to 
most  institutions  in  the  United  States  when  resistance  in 
pneumococci  was  first  being  studied.  Because  most  lab- 
oratories at  that  time  did  disk  diffusion  tests,  it  was  rea- 
sonable that  penicillin  disk  diffusion  tests  were  done. 
These  tests  worked  well  if  the  MICs  were  high  or  low — 
that  is,  resistant  or  susceptible — but  did  not  work  well  if 
the  MICs  were  within  the  relatively  resistant  or  interme- 
diate range.  It  was  found,  however,  that  when  the 
oxacillin  disk  diffusion  test  was  used  as  a test  for  peni- 
cillin resistance,  a much  more  accurate  result  was 
obtained  than  when  using  a penicillin  disk.16  This  has 
come  to  be  known  as  the  oxacillin  screening  test  for  peni- 
cillin resistance  in  pneumococci.  In  this  test,  the  1-pig 
disk  (the  same  disk  used  for  testing  other  species)  is  used 
for  testing  pneumococci.  A zone  of  19  mm  or  less  indi- 
cates resistance,  and  a zone  of  20  mm  or  more  indicates 
susceptibility  to  penicillin.  When  these  tests  were  first 
described,  there  was  total  correlation  between  these  disk 
diffusion  break  points  and  the  MIC  break  points 
described  above. 

Although  the  correlation  between  the  oxacillin  disk 
test  and  the  penicillin  MIC  break  points  was  initially 


100%,  this  has  not  remained  so.  Over  the  years,  more  and 
more  strains  have  been  isolated  that  have  MICs  of  0.06  pig 
per  ml  or  0.03  pig  per  ml  (indicating  susceptibility)  but  yet 
having  zone  sizes  of  19  mm  or  less,  indicating  some  de- 
gree of  resistance.  In  our  1992  studies,  the  difference  was 
about  3%,  but  in  our  1995  studies,  the  difference  between 
these  two  tests  was  about  10%.  In  other  words,  in  the  1995 
strains,  the  resistance  by  the  oxacillin  screening  test  was 
10%  higher  than  when  tested  by  MICs  (in  both  cases  this 
includes  both  resistant  and  intermediate  strains).  It  has 
been  shown  that  strains  that  have  MICs  of  0.06  pig  per  ml 
or  less  but  that  have  zone  sizes  of  19  mm  or  less  have  al- 
tered penicillin-binding  proteins.  They,  therefore,  have  the 
mechanism  for  penicillin  resistance,  although  not  enough, 
apparently,  to  make  the  strain  resistant. 

The  mechanism  of  penicillin  resistance  in  pneumo- 
cocci, as  indicated,  is  the  presence  of  altered  penicillin- 
binding proteins,  which  have  decreased  affinity  for 
penicillin  (Table  6).6  These  altered  penicillin-binding  pro- 
teins have  a decreased  affinity  not  only  for  penicillin,  but 
also  for  cephalosporins.  In  general,  this  decreased  affinity 
is  more  evident  in  the  results  with  oral  cephalosporins,  but 
recently  increased  resistance  to  third-generation 
cephalosporins  has  become  more  evident.17  Penicillin-re- 
sistant pneumococci  also  tend  to  have  increased  resis- 
tance to  the  macrolides.18 

Penicillin  resistance  in  pneumococci  has  developed 
slowly  over  the  years,  but  more  recently  appears  to  have  in- 
creased at  a faster  rate  by  increasing  from  about  5%  in  the 
latter  part  of  the  1980s  to  about  20%  in  1991-1992.  Appar- 
ently substantial  increases  also  occurred  in  1995. 17  Also  of 
clinical  importance  is  that  the  incidence  of  unmistakably 
penicillin-resistant  strains — that  is,  strains  with  MICs  of  2 
pLg  per  ml  or  more — has  almost  tripled  nationwide  (it  was 
about  2.5%  in  1992  and  now  is  >6%).  If  a pneumococcus 
exhibits  intermediate  or  relative  resistance  to  penicillin  and 
is  causing  a case  of  infection  other  than  meningitis,  such  as 
upper  respiratory  tract  infection,  it  is  likely  that  adequate 
doses  of  penicillin  could  be  used  for  cure,  although  the 
amount  of  clinical  data  that  exist  to  demonstrate  this  are 
limited.  It  is  unlikely,  however,  that  anyone  would  attempt 
to  use  a penicillin,  a cephalosporin,  or  a macrolide  for  the 
treatment  of  an  infection  due  to  a strain  of  pneumococcus 
having  an  MIC  of  2 pig  per  ml  because  the  chances  are  it 
would  be  resistant  in  vitro  to  these  agents  (see  Table  6). 
Vancomycin  would  probably  be  the  drug  of  choice  for 


TABLE  5 —The  Development  of  Resistance  to  Penicillin  in 
Streptococcus  pneumoniae  in  the  United  States 


Time  Period  Incidence,  % 

Before  1979 Occasional  strains 

1979  to  1988* 4-5 

1991  to  1992ft 15.2  (MIC)§;  20.1 

(oxacillin  screen  test)f 

‘From  Spika  et  al'5  and  Jorgensen  et  al.M 
fFrom  Thornsberry  et  al.'5 

jSee  Thornsberry  et  al  for  indication  of  further  increases.'7 

§The  minimal  inhibitory  concentration  (MIC)  and  oxacillin  screening  tests  are  those  recom- 
mended by  the  National  Committee  for  Clinical  Laboratory  Standards.8-9 
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TABLE  6— Correlation  of  Penicillin  Susceptibility  in  Streptococcus 
pneumoniae  and  Susceptibility  to  Other  Antipneumococcal  Agents 


Penicillin 

Category 

MIC  (pg/ml) 

Correlations 

Susceptible 

<0.06 

Susceptible  to  most  antipneu- 
mococcal agents 

Intermediate 

0.12-1.0 

Some  isolates  will  be  resistant 
to  cephalosporins  (oral  and 
parenteral)  and  to  macrolides 

Resistant 

>2.0 

Nearly  all  will  be  resistant  to 
cephalosporins  (oral  and 
parenteral,  including  third- 
generation);  many  will  be 
resistant  to  macrolides 

MIC  = minimal  inhibitory  concentration 

such  cases  because  no  vancomycin-resistant  strains  of 
pneumococci  have  been  identified. 

In  conclusion,  in  the  first  half  of  the  1990s  we  have 
seen  increases  in  antimicrobial  resistance  in  strains  of 
gram-positive  cocci  of  medical  importance.  This  includes 
the  multiple  resistance  to  many  antimicrobial  agents  seen 
in  S aureus  and  S epidermidis  isolates  that  are  resistant  to 
methicillin:  the  development  of  resistance  to  penicillins, 
aminoglycosides,  and  vancomycin  in  enterococci;  and  the 
development  of  penicillin,  cephalosporin,  and  macrolide 
resistance  in  pneumococci.  Clearly  we  need  to  continue 
surveillance  of  these  organisms  on  both  a national  and  a 
worldwide  basis  to  detect  any  further  increases  in  antimi- 
crobial resistance  in  these  organisms  or  for  the  emergence 
of  new  resistances. 
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Mycobacterium  tuberculosis 

An  Emerging  Pathogen? 

PHILIP  C.  HOPEWELL,  MD,  San  Francisco , California 


It  is  ironic  at  best  for  one  of  the  world’s  oldest  known 
microbes,  Mycobacterium  tuberculosis,  to  be  consid- 
ered an  “emerging”  pathogen.  Skeletal  abnormalities 
thought  to  have  been  caused  by  tuberculosis  have  been 
recognized  in  the  bones  of  a neolithic  man  and  in  mum- 
mified bodies  from  Egyptian  tombs  from  approximately 
1000  bc.1  More  recently,  DNA  sequences  specific  for  M 
tuberculosis  were  identified  from  lesions  in  a pre- 
Columbian  Peruvian  mummy.2  Clinically,  tuberculosis 
was  described  accurately  by  Hippocrates.  Although 
many  physicians  theorized  that  tuberculosis  was  commu- 
nicable from  person  to  person,  the  infectiousness  of  the 
disease  was  not  proved  convincingly  until  1865.  Less 
than  two  decades  later  in  1 882,  Koch  demonstrated  that 
the  organism  he  identified  in  material  from  patients  with 
tuberculosis  met  the  three  criteria  he  had  described  earli- 
er as  being  necessary  to  confirm  an  etiologic  relationship 
between  a microbe  and  a disease. 

The  influence  of  M tuberculosis  has  extended 
beyond  the  disease  caused  by  the  organism.  In  many 
ways,  efforts  to  control  tuberculosis  present  a paradigm 
for  society’s  approach  to  disease  control  and  public 
health  in  general.  The  historian  and  epidemiologist 
Barbara  Rosenkrantz  made  this  point  in  stating. 

Human  history  and  the  tubercle  bacillus  are  so  enmeshed  that 
to  follow  the  course  of  the  disease  over  time  is  a prerequisite 
to  understanding  what  the  overall  struggle  to  control  disease 
means  to  ourselves  and  our  contemporary  society.  3l|”dUl 

Thus,  M tuberculosis  hardly  qualifies  as  an  emerging 
pathogen.  Tuberculosis  in  the  historical  sense  shares  lit- 
tle with,  for  example,  Clostridium  difficile  colitis, 
legionnaires’  disease,  hantavirus  pulmonary  syndrome, 
or  Ebola  virus  disease,  all  disorders  caused  by  organisms 
that  have  been  identified  in  the  past  20  to  25  years. 
Clearly,  it  is  not  the  microbe  or  its  recognition  that  has 
emerged  recently.  What  has  emerged  have  been  the  col- 
lective heads  of  the  medical,  scientific,  and  public  health 
communities  from  the  sands  of  indifference  and  neglect. 

Even  though  M tuberculosis  is  an  ancient  organism, 
a number  of  the  factors  that  have  been  identified  as  pre- 
disposing to  the  emergence  of  “new”  pathogens  also 
have  influenced  the  spread  of  tuberculosis.  Population 


movements  within  and  between  countries  shift  persons 
from  high-  to  low-incidence  areas  and  cause  increased 
urban  crowding,  thereby  facilitating  tuberculosis  trans- 
mission. Widening  economic  gradients  increase  the 
allure  of  developed  countries  for  the  poor  of  the  devel- 
oping world.  In  many  parts  of  the  world,  worsening  eco- 
nomic circumstances,  reordering  of  priorities,  and  lack 
of  political  commitment  have  all  led  to  a deterioration  in 
the  public  health  infrastructure,  just  as  the  need  for  dis- 
ease control  programs  and  surveillance  is  increasing.  As 
a consequence  of  these  and  other  factors,  there  are  prob- 
ably more  cases  of  tuberculosis  in  the  world  today  than 
ever  before.  It  would  be  easy  to  blame  human  immu- 
nodeficiency virus  infection  for  the  world’s  worsening 
tuberculosis  situation,  and  clearly,  it  is  an  important  fac- 
tor. The  main  effect  of  the  virus,  however,  has  been 
merely  to  expose  the  existing  weaknesses  of  the  world’s 
tuberculosis  control  programs. 

Tuberculosis  has  been  called  the  single  largest  infec- 
tious disease  killer  in  the  world.4  It  has  long  been  known 
and  widely  reported  that  tuberculosis  causes  an  estimat- 
ed 2.5  million  deaths  a year  and  that  there  are  7 to  8 mil- 
lion new  cases  annually  worldwide.5  Because  in  most  of 
the  world  the  incidence  of  tuberculosis  is  highest  in 
young  adults,  tuberculosis  exacts  a tremendous  econom- 
ic and  social  toll.  It  has  been  estimated  that,  given  the 
economic  consequences  of  the  disease  and  the  availabil- 
ity of  inexpensive  and  effective  treatment,  treatment  of 
tuberculosis  is  more  cost-effective  than  even  oral  rehy- 
dration therapy  for  diarrhea.6  In  view  of  the  enormous 
importance  of  tuberculosis,  why  have  our  heads  been  in 
the  sand?  There  are,  I think,  important  lessons  in  the 
answers  to  both  this  question  and  the  next  logical  ques- 
tion, What  caused  our  heads  to  emerge?  Why  did  the 
disease  of  Hippocrates,  Villemin,  and  Koch  suddenly 
reappear  in  the  minds  of  the  medical  community? 

A number  of  reasons  can  be  cited  for  the  neglect  of 
tuberculosis  and  that  also  relate  to  a rekindling  of  inter- 
est. Probably  the  most  important  of  these  is  that  for 
decades  about  97%  of  the  world’s  tuberculosis  cases 
have  occurred  in  nonindustrialized  countries.5  In  the 
United  States,  the  incidence  of  tuberculosis  was  decreas- 


(Hopewell  PC:  Mycobacterium  tuberculosis — An  emerging  pathogen?  In  Emerging  and  Reemerging  Global  Microbial  Threats.  West  J Med  1996: 
164:33-35) 


From  the  Medical  Service,  San  Francisco  General  Hospital  Medical  Center,  and  Department  of  Medicine.  University  of  California.  San  Francisco,  School  of 
Medicine. 

Reprint  requests  to  Philip  C.  Hopewell.  MD,  San  Francisco  General  Hospital  Medical  Center,  1001  Potrero  Ave.  Rm  5K1.  San  Francisco.  CA  941 10. 


34  W|M,  January  1996— Vol  164,  No.  1 


Mycobacterium  tuberculosis — Hopewell 


ing  by  5%  to  6%  per  year,  and  similar  rates  of  decline 
were  occurring  in  most  industrialized  nations.  It  was 
thought  that  the  disease  was  on  its  way  to  eradication. 
Given  the  prevailing  attitude  that  tuberculosis  was  a dis- 
ease of  the  past,  it  is  not  surprising  that  it  was  not 
accorded  a high  priority  in  industrialized  countries  and 
that  this  low  priority  was  conveyed  to  and  adopted  by 
health  officials  in  developing  countries.  This  provincial- 
ism on  the  part  of  industrialized  countries  translated  to 
little  funding  for  tuberculosis  research  and  for  the  sup- 
port of  programs  in  developing  countries.  In  addition, 
funding  for  tuberculosis  control  programs  in  the  United 
States  was  substantially  reduced,  in  part  related  to  the 
use  of  a “block  grant"  mechanism  for  the  federal  support 
of  local  programs. 

The  complacent  attitude  toward  tuberculosis  was 
only  slightly  jarred  when,  in  1985  and  1986,  there  was 
no  decrease  in  tuberculosis  case  numbers.  Yet,  by  1993 
there  had  been  a 20%  increase  in  the  number  of  cases 
since  1984.  Instead  of  the  expected  5%  to  6%  per  year 
decline,  there  were  more  than  50,000  excess  cases.  In 
addition,  the  specter  of  tuberculosis  caused  by  organ- 
isms that  were  resistant  to  isoniazid  and  rifampin  had 
made  an  important  impression.  As  a consequence  of  the 
increasing  number  of  cases  and  the  appearance  of  mul- 
tidrug-resistant  disease,  the  attention  paid  to  tuberculo- 
sis increased  tremendously.  This  has  translated  to 
increased  funding  for  domestic  programs  and  for 
research.  In  addition,  because  of  the  funding  and  public 
attention,  many  clinicians  and  scientists  have  developed 
an  interest  in  the  disease.  This  increased  interest  and 
awareness  should  have  a long-term  beneficial  effect  on 
patient  care  and  research. 

Part  of  the  reason  for  the  increasing  number  of  cases 
in  the  United  States  is  an  increasing  number  of  cases 
among  persons  born  outside  of  the  country.  This  has  led 
to  the  recognition  by  health  officials  in  industrialized 
countries  that  tuberculosis  is  not  contained  by  national 
boundaries.  In  1993  about  30%  of  persons  with  newly 
diagnosed  tuberculosis  in  the  United  States  were  for- 
eign-born.7 Similarly,  in  many  countries  in  western 
Europe,  30%  to  50%  of  the  cases  of  tuberculosis  were  in 
foreign-born  persons.8  These  data  show  that  tuberculosis 
is  a global  problem  and  that  tuberculosis  control  should 
be  a global  concern. 

The  second  reason  for  neglecting  tuberculosis  is 
something  of  a paradox.  On  the  one  hand,  the  interna- 
tional feeling  seemed  to  be  that  all  that  was  needed  to 
control  tuberculosis  in  developing  countries  was  more 
assiduous  application  of  available  control  measures  and 
integration  of  these  measures  into  primary  health  care 
systems.  On  the  other  hand,  as  reflected  in  an  influential 
series  of  articles  on  selective  primary  health  care,9  tuber- 
culosis was  accorded  only  a medium  priority  because  of 
the  difficulties  in  applying  existing  control  strategies. 
These  positions  interacted  in  such  a way  as  to  cause 
many  health  officials  to  figuratively  throw  up  their  hands 
when  it  came  to  providing  tuberculosis  control.  Now  it 
has  been  well  demonstrated  that  control  strategies,  such 


as  those  developed  by  the  International  Union  Against 
Tuberculosis  and  Lung  Disease  (IUATLD),  can  be 
extremely  effective  when  the  political  will  exists  and  the 
system  is  organized  properly.10  Within  the  model 
IUATLD  programs,  more  than  70,000  cases  are  diag- 
nosed and  treated  each  year,  with  documented  cure  rates 
of  at  least  75%.  These  programs  have  been  determined 
by  the  World  Bank  Health  Sector  Priority  Review  to  be 
among  the  most  cost-effective  of  any  health  intervention 
in  a developing  country."  Although  there  are  important 
technical  aspects  of  these  programs,  the  major  factor  in 
their  success  is  that  they  operate  in  countries  where  there 
is  a political  commitment  to  the  program. 

The  lack  of  political  commitment  to  effective  tuber- 
culosis control  is  still  a major  problem.  This  is  reflected 
by  the  woeful  inadequacy  of  funding  for  tuberculosis 
control  activities  by  the  World  Health  Organization. 
Both  the  internal  budget  that  is  largely  determined  by  the 
World  Health  Assembly’s  health  ministers  from  the 
member  nations  and  extra  budgetary  funds  from  donor 
countries  are  insufficient  to  mount  an  effective  interna- 
tional program. 

The  failure  of  the  scientific  community  to  address  the 
problems  related  to  tuberculosis  can  be  attributed  to  yet 
another  factor.  Besides  there  being  little  funding  avail- 
able for  tuberculosis  research,  the  organism  is  not  an 
easy  one  to  investigate.  Its  rate  of  growth  is  slow;  it  has 
a tough  cell  wall;  its  DNA  is  guanine  and  cytosine  rich, 
making  sequencing  difficult;  and  high-level  biosafety 
containment  facilities  are  required  to  work  with  the 
organism.  Despite  these  difficulties,  modern  molecular 
biology  is  being  applied  to  M tuberculosis  successfully, 
and  a number  of  important  advances  in  understanding 
the  natural  processes  of  the  organism  have  been  made. 

The  challenges  confronting  tuberculosis  control 
today  are  both  domestic  and  international.  Domestically, 
it  has  been  demonstrated  that  with  sufficient  resources, 
tuberculosis  control  measures  can  be  reestablished.  This 
capability  is  evident  in  national  data  and.  perhaps  most 
dramatically,  in  data  from  New  York  City,  where  during 
the  past  two  years  the  number  of  cases  has  decreased 
about  21%.,:  The  challenge  in  New  York  and  in  the  rest 
of  the  country  will  be  to  maintain  adequate  funding  in 
the  face  of  a decreasing  number  of  cases.  It  will  be 
important  to  convey  to  those  who  make  funding  deci- 
sions that  the  cost  per  case  will  necessarily  increase  as 
the  incidence  of  the  disease  decreases  and  the  costs  of 
maintaining  an  effective  program  remain  fixed. 

In  addition  to  programmatic  funding,  maintaining 
research  funding  will  be  at  least  an  equally  difficult  task. 
Clearly,  research  programs  targeted  to  tuberculosis  are 
paying  off.  The  science  has  increased  phenomenally.  It 
is  now  up  to  investigators  to  use  good  science  to  justify 
continued  funding. 

The  problem  is  much  more  severe  globally.  With  a 
declining  incidence  of  tuberculosis  in  the  United  States, 
there  is  a real  risk  of  provincialism  overtaking  us  again. 
In  fact,  it  probably  never  abated.  The  amount  of  interna- 
tional aid  for  tuberculosis  control  remains  minuscule. 
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Yet,  tuberculosis,  because  of  its  natural  history,  is  a 
much  better  example  of  a globally  transmitted  organism 
than,  for  example,  Ebola  virus.  To  avoid  another  pseu- 
doemergence of  tuberculosis,  a global  control  strategy 
should  be  developed  and  implemented.  Much  like  the 
smallpox  eradication  campaign  in  which  the  responsibil- 
ity for  different  regions  was  divided,  if  the  developed 
countries  of  North  America  and  western  Europe  divided 
responsibility  for  global  tuberculosis  control  using  a 
strategy  coordinated  by  the  World  Health  Organization, 
major  advances  in  controlling  the  disease  could  be 
accomplished  quickly.  We  must  not  collectively  sub- 
merge our  heads  in  the  sands  of  neglect  again. 
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The  images  of  the  bizarre  forms  of  Ebola  virus  have 
become  familiar  to  many  of  us  (Figure  1),  but  the 
effect  of  these  unique  forms  on  the  discoverers  of  the 
first  known  filovirus,  the  Marburg  virus,  must  have  been 
startling.  When  the  Marburg  virus  was  isolated  in  1967, 
these  elongated,  irregularly  shaped  virus  particles  had 
the  additional  context  of  a new  disease  with  a high  mor- 
tality transmitted  to  those  caring  for  the  original  patients. 
All  that  was  known  was  that  the  virus  was  imported  from 
Uganda  with  wild-caught  African  green  monkeys  and 
that  it  represented  a previously  unknown  group  of  virus- 
es. What  have  we  learned  in  the  intervening  years,  and 
how  should  we  regard  these  agents? 

We  now  know  that  the  Marburg  and  Ebola  viruses  are 
members  of  a new  virus  family,  Filoviridae.  This  family 
was  defined  through  the  morphologic  and  replicative 
strategies  of  the  viruses,  as  contrasted  to  other  single, 
negative-strand  RNA  viruses.  Their  natural  history  has 
remained  unknown  and  their  clinical  appearances  infre- 
quent. Indeed,  filoviruses  are  known  only  from  a few 
isolates  in  Africa  over  the  intervening  years,  including 
those  of  the  Ebola  virus  in  Zaire  (1976,  1979,  1995), 1-2 
Sudan  (1976,  1979),  and  Ivory  Coast  (1994)  and  the 
Marburg  virus  in  Zimbabwe  (1975)  and  Kenya  (1980, 
1984,  1987).  A series  of  isolates  of  another  Ebola  sub- 
type  was  identified  from  1989  to  1992  from  monkeys 
imported  from  the  Philippines  into  Reston.  Virginia,  and 
other  sites  in  the  United  States  and  Siena,  Italy.3  The 
infrequent  isolations  are  more  remarkable  for  the  fact 
that  the  Ebola  “virus”  is  actually  composed  of  four  sub- 
types  that  are  30%  to  45%  different  at  the  nucleotide 
level,  suggesting  that  they  represent  four  different  virus- 
es. Thus,  each  filovirus  episode,  including  the  three  large 
epidemics  (Sudan  and  Zaire  in  1976  and  Zaire  in 
1995), 12  is  thought  to  represent  only  a single  or  limited 
introduction  of  the  Ebola  virus  into  the  human  popula- 
tion with  subsequent  interhuman  transmission.  This  is 
likely  also  the  case  for  the  Reston.  Virginia,  monkey 
episode  in  1989. 

Arenaviruses  provide  an  interesting  comparison.  The 
identification  of  Junin  and  Machupo  viruses  from  cases 
of  Argentine  and  Bolivian  hemorrhagic  fever  also  led  to 


the  definition  of  a new  virus  family  Arenaviridae.  The 
basis  for  including  these  viruses  with  lymphocytic  chorio- 
meningitis and  Tacaribe  viruses  was  primarily  morpho- 
logic and  serologic.  After  the  definition  of  the  family, 
new  members  such  as  the  Lassa  fever  virus  were  quick- 
ly added.  Today  there  are  at  least  14  arenaviruses  dis- 
covered from  the  Americas,  and  at  least  5 are  human 
pathogens.  They  all  cause  chronic  infections  of  rodents, 
with  the  possible  exception  of  Tacaribe  virus,  which  is 
known  only  through  isolates  from  bats  on  the  island  of 
Trinidad.  Arenaviruses  can  be  found  regularly  in  many 
cases  by  revisiting  previous  sites  of  activity,  and  cases  of 
both  Argentine  hemorrhagic  fever  and  Lassa  fever 
appear  yearly  in  the  pampas  and  in  west  Africa,  respec- 
tively. Thus,  arenaviruses  have  followed  the  usual  his- 
torical course  associated  with  the  identification  of  a new 
group  of  viruses:  their  reservoirs  are  known,  and  we 
understand  at  least  the  basics  of  their  transmission  in 
nature.  For  Argentine  hemorrhagic  fever  and  Lassa 
fever,  we  have  observed  thousands  of  cases  of  infection 
in  humans  from  the  natural  reservoir  and  the  conse- 
quences, both  clinically  and  in  terms  of  interhuman 
transmission.  This  provides  us  with  a starting  point  in 
developing  the  principles  to  control  human  disease  and 
contrasts  markedly  with  the  filovirus  situation. 

Another  contrast  between  arenaviruses  and  filovirus- 
es lies  in  the  area  of  treatment.  Arenaviruses  are  sensi- 
tive to  the  antiviral  drug  ribavirin  in  cell  culture;  Lassa 
fever,  and  probably  other  arenavirus  diseases,  can  be 
successfully  treated  with  the  drug.  Convalescent  plasma 
is  highly  effective  in  therapy  for  Argentine  hemorrhagic 
fever.  Filoviruses  have  not  been  susceptible  to  inhibition 
in  vivo  or  in  vitro  by  ribavirin.  Furthermore,  their  in 
vitro  neutralization  by  convalescent  plasma  is  negligible 
or  inefficient,  and  attempts  to  treat  animals  with  conva- 
lescent plasma  have  uniformly  failed.  There  is  a single 
rather  unconvincing  case  report  of  the  administration  of 
interferon  and  convalescent  plasma  to  a person  infected 
with  the  Ebola  virus  in  the  laboratory,  and  studies  of 
nonhuman  primates  suggest  that  hyperimmune  horse 
serum  might  be  effective  in  the  postexposure  prophylax- 
is of  Ebola  virus  infection  of  baboons. 


(Peters  CJ:  Emerging  infections — Ebola  and  other  filoviruses.  In  Emerging  and  Reemerging  Global  Microbial  Threats.  West  J Med  1996;  164:36-38) 
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In  May  1995,  the  world  was  faced  with  another 
Ebola  virus  outbreak,  this  time  in  the  large  urban  center 
of  Kikwit,  Zaire  (Figure  1).'  Several  valuable  diagnostic 
modalities  developed  as  a result  of  the  1989  Reston, 
Virginia,  importation  of  Ebola-infected  monkeys  served 
effectively.  The  results  of  antigen-capture  enzyme- 
linked  immunosorbent  assay  (ELISA)  were  positive  in 
1 1 of  13  acutely  infected  patients  from  whom  specimens 
were  initially  taken,  and  this  provided  a timely  and  accu- 
rate measure  of  infection.  Immunoglobulin  (Ig)  M-cap- 
ture  ELISA  detects  antibodies  in  recently  convalescent 
patients,  and  IgG-ELISA  seems  to  have  overcome  the 
problems  of  nonspecificity  that  have  plagued  the  indirect 
fluorescent  antibody  test.  The  final  evaluation  of  these 
tests  awaits  the  lengthy  process  of  analyzing  specimens 
by  conventional  virologic  methods.  This  will  also  pro- 
vide the  first  description  of  the  clinical  process  of  Ebola 
viral  infection  in  humans;  unfortunately,  the  number  of 
adequate  serial  specimens  collected  is  limited.  These 
tests  are  robust  enough  and  free  of  problems  of  cross- 
contamination that  they  could  be  taken  to  the  field  if 
trained  staff  were  available  and  the  need  were  sufficient. 

Reverse  transcription  and  polymerase-chain  reaction 
amplification  of  viral  RNA  from  serum  proved  to  be 
highly  sensitive  and  had  the  added  advantage  of  allow- 
ing the  direct  sequencing  of  the  genomic  fragment  and  a 
definitive  diagnosis  of  the  presence  of  the  Zaire  subtype 
of  the  Ebola  virus.1 

The  finding  by  immunohistochemical  staining  of 
extensive  skin  involvement  in  human  specimens  from 


this  epidemic  provides  both  a new  diagnostic  modality 
and  interesting  insights  into  a possible  epidemiologic 
role  for  contact  contamination  (Sherif  Zaki,  unpublished 
observations).  Moving  acute  viral  specimens  from 
remote  African  sites  to  reference  laboratories  is  difficult. 
Dry  ice  or  liquid  nitrogen  are  usually  not  available,  and 
the  strict  International  Airline  Transport  Association 
rules  implemented  in  January  1995  are  complicated  and 
require  packing  materials  that  are  expensive  and  not  gen- 
erally available.  Thus,  the  simple  step  of  being  able  to  fix 
a skin  biopsy  specimen  in  formalin  and  transport  it  with- 
out these  considerations  opens  the  way  to  a more  feasi- 
ble surveillance  mechanism,  particularly  in  a disease 
with  a mortality  that  exceeds  75%,  making  antibody 
studies  on  survivors  difficult. 

The  control  of  the  epidemic  required  the  collabora- 
tion of  many  organizations  and  strained  the  budgets  and 
resources  available.  Thanks  to  the  dedication  and  effi- 
ciency of  many  courageous  Zairians  and  international 
workers,  it  was  possible  to  contain  the  disease,  but  not 
without  at  least  318  cases,  a mortality  of  77%,  and 
abortive  exportation  of  the  virus  to  nearby  villages.  One 
person  infected  in  Kikwit  reached  the  capital  Kinshasa, 
but  there  was  no  further  transmission.  Dealing  with  this 
infectious  disease  in  a town  of  250,000  with  poor  com- 
munications and  little  medical  infrastructure  was  a chal- 
lenge that  fortunately  was  met  successfully.  Formal  epi- 
demiologic studies  of  interhuman  transmission,  still 
under  analysis,  confirmed  and  extended  the  impressions 
from  previous  epidemics.1-2 

The  first  reliably  identified  case  occurred  in  a char- 
coal worker  from  Kikwit  who  died  in  January  1995,  four 
months  before  the  epidemic  was  diagnosed.  Viral  trans- 
mission between  humans  involved  close  contact  with  a 
patient,  and  proper  barrier  nursing  protected  the  medical 
staff.  As  an  example  of  how  difficult  it  can  be  to  ensure 
the  termination  of  transmission  in  such  an  urban  setting, 


Figure  1. — Electron  micrographs  of  the  1995  Zaire  isolate  of  Ebola  virus:  Left,  A thin  section  of  infected  Vero  cell  shows  massive  pro- 
duction of  virions  in  longitudinal  and  cross-section.  Right,  A negative  stain  of  whole  virions  shows  shorter  replicative  forms  and  longer, 
irregularly  shaped  structures.  (Courtesy  of  Charles  Humphrey  and  Cynthia  Goldsmith,  Cellular  and  Molecular  Pathology  Activity,  Divi- 
sion of  Viral  and  Rickettsial  Diseases,  Centers  for  Disease  Control  and  Prevention.) 
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immunohistochemical  staining  of  skin  specimens 
revealed  one  case  a month  after  all  participants  had 
agreed  that  transmission  had  ceased  based  on  the  usual 
surveillance  mechanisms. 

Unfortunately,  ecologic  studies,  which  were  carried 
out  in  a collaborative  effort  among  scientists  from  the 
United  States,  Zaire,  Belgium,  South  Africa,  and  other 
countries,  have  not  yet  yielded  any  information  as  to  the 
true  virus  reservoir  that  infected  the  index  case  of  the 
epidemic.  Analysis  of  the  material  collected  in  Zaire  will 
require  a major  effort  and  many  months  of  work  with  no 
guarantee  that  any  useful  positive  information  will 
emerge.  All  laboratory  work  must  be  done  under 
biosafety  level  4 or  maximum-containment  conditions  in 
special  laboratories  to  prevent  the  virus  from  escaping. 

Filoviruses  continue  to  provide  a difficult  area  for 
virologists  to  develop  strategies  to  protect  the  public  and 
can  be  seen  as  the  prototype  of  emerging  viruses.  We  do 
not  understand  their  natural  maintenance  strategy  and 
thus  cannot  predict  their  emergence  nor  the  factors  that 


might  reasonably  be  expected  to  increase  the  risk  of  their 
presenting  problems  to  the  world.  Given  our  profound 
ignorance  of  these  viruses,  the  limited  number  of 
episodes  we  have  studied,  and  their  lethal  potential,  it 
seems  a safe  bet  that  we  have  additional  unpleasant  sur- 
prises in  store.  The  task  now  is  to  garner  continuing  sup- 
port to  understand  these  elusive  agents  now  that  the  epi- 
demic has  been  controlled  and  public  interest  has  faded. 

I would  like  to  acknowledge  the  many  participants  in 
the  control  and  study  of  the  epidemic  in  Kikwit,  some  of 
whom  are  still  working  to  finish  testing  of  specimens  in 
the  laboratory,  analyzing  data,  and  preparing  detailed 
and  definitive  accounts  for  publication. 
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The  discovery  of  a new  infectious  disease  syndrome 
in  patients  with  the  acquired  immunodeficiency 
syndrome  (AIDS)  (bacillary  angiomatosis),  the  return  of 
an  old  syndrome  (trench  fever),  and  the  detection  of  the 
“mystery”  agent  of  cat-scratch  disease  have  served  as  a 
“wake-up  call”  to  those  who  had  concluded  that  infec- 
tious diseases  had  been  conquered  by  antimicrobial 
agents  and  that  no  new  discoveries  would  be  made.  The 
detection  and  identification  of  new  and  old  species  of 
Bartonella,  along  with  other  “emerging”  pathogens, 
were  made  possible  by  one  of  the  most  important  tech- 
nologic advances  in  biologic  science  in  this  century — 
the  development  of  methods  to  detect  and  identify 
unique  DNA  molecules.  This  technology  has  revealed  a 
myriad  of  microorganisms,  including  new  Bartonella 
species,  that  conventional  culture-based  methods  failed 
to  recognize. 

It  is  estimated  that  more  than  25,000  cases  of  cat- 
scratch  disease  occur  in  the  United  States  each  year,  and 
most  epidemiologists  think  that  the  true  incidence  is  far 
higher.  Regional  lymphadenopathy  is  the  hallmark  of 
infection,  and  histopathologic  examination  of  node 
biopsy  specimens  reveals  a typical  granulomatous-type 
inflammation.  Systemic  signs  and  symptoms  are  seen  in 
as  many  as  50%  of  patients,  and  in  children  serious  cen- 
tral nervous  system  derangements  may  occur,  including 
encephalopathy  and  seizures.  The  causative  agent  of  cat- 
scratch  disease  remained  a mystery  until  1983  when 
Wear  and  colleagues  reported  that  by  using  the  Warthin- 
Starry  silver  stain,  they  had  visualized  tiny  bacilli  in 
lymph  node  specimens  from  patients  with  cat-scratch 
disease.1  A novel  bacillus  was  later  isolated  by  culture  of 
lymph  nodes  and  named  Afipia  felis.2-' 

Meanwhile,  in  1983  unusual  angioproliferative  skin 
lesions  were  described  in  a patient  with  AIDS.4  This 
report  and  subsequent  studies  demonstrated  that  these 
lesions,  which  morphologically  resembled  Kaposi’s  sar- 
coma, contained  tiny  bacilli  that  stained  with  the 
Warthin-Starry  stain  and  were  identical  in  appearance  to 
those  seen  in  lymph  nodes  from  patients  with  cat-scratch 


disease.  Thus,  the  new  syndrome  was  called  bacillary 
angiomatosis.  The  nature  of  the  bacilli  remained  a mys- 
tery until  1990  because  they  could  not  be  cultured  in  the 
laboratory.  By  taking  advantage  of  the  relatively  new 
technique  of  polymerase  chain  reaction  amplification 
(PCR),  Reiman  and  associates  at  Stanford  were  able  to 
determine  the  nucleotide  base  sequence  of  the  16S  ribo- 
somal  RNA  gene  of  the  mystery  bacillus  using  oligonu- 
cleotide primers  that  can  prime  the  polymerization  of 
any  bacterial  16S  ribosomal  gene.5  With  the  use  of  these 
methods,  it  was  discovered  that  the  uncultivatable  bacil- 
lus embedded  in  clinical  specimens  obtained  from 
patients  with  cutaneous  or  disseminated  bacillary 
angiomatosis  and  peliosis  hepatis  was  a novel  gram-neg- 
ative bacillus  called  BA-TF  that  was  closely  related  to 
Rochalimaea  (Bartonella)  quintana.  This  obscure 
organism  caused  trench  fever,  a prolonged  febrile  illness 
associated  with  bacteremia  and  systemic  manifestations 
that  contributed  to  serious  morbidity  of  soldiers  fighting 
in  Europe  in  World  War  I.5  Virtually  no  reports  of  the 
disease  or  the  isolation  of  the  microorganism  had 
appeared  in  the  English-language  medical  literature 
since  then. 

In  the  same  issue  of  the  journal  that  carried  the 
Reiman  report,s  Slater  and  colleagues  in  Oklahoma  City 
reported  the  successful  isolation  from  blood  cultures 
obtained  from  several  immunocompromised  patients 
of  a novel  gram-negative  bacillus  that  had  similar 
phenotypic  features  to  R quintana ,6  and  Perkocha  and 
co-workers  described  the  occurrence  of  bacillary  pelio- 
sis hepatis  in  patients  with  AIDS.7  A collaborative  effort 
using  molecular  methods  determined  that  the  agent  of 
bacillary  angiomatosis  and  peliosis  hepatis  identified  by 
DNA  sequencing  was  identical  to  the  cultivated  microor- 
ganism identified  in  Oklahoma.8  The  new  microorgan- 
ism, now  known  as  Rochalimaea  (Bartonella)  henselae, 
is  fastidious  and  slow  growing,  and  prolonged  incuba- 
tion is  required  to  cultivate  it.910 

Subsequently,  it  was  found  that  in  several  patients  in 
San  Francisco  positive  for  the  human  immunodeficiency 
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AIDS  = acquired  immunodeficiency  syndrome 
PCR  = polymerase  chain  reaction 


virus  who  had  typical  bacillary  angiomatosis  associated 
with  B henselae , their  infection  was  instead  caused  by 
R quintana."  as  shown  by  DNA  sequence  analysis  of  the 
16S  ribosomal  gene  of  cultivated  bacteria  and  those  con- 
tained within  biopsy  specimens.  Thus,  the  “old”  agent  of 
trench  fever,  a syndrome  seen  in  immunocompetent 
patients,  could  also  cause  bacillary  angiomatosis  in 
immunocompromised  patients.  Later  clinical  studies  on 
the  West  Coast  suggest  that  these  cases  were  probably 
part  of  a B quintana  outbreak  that  occurred  in  the  1980s 
and  that  now  appears  to  have  subsided  (J.  E.  Koehler, 
MA,  MD,  oral  communication).  At  about  the  same  time, 
it  was  reported  that  B henselae  could  also  cause  trench 
fever  in  persons  with  normal  immune  responses.12  Thus, 
both  closely  related  bacterial  species  caused  trench  fever 
in  healthy  adults  and  bacillary  angiomatosis  in  immuno- 
compromised patients,  most  of  whom  had  AIDS. 

Once  R henselae  had  been  cultivated,  workers  at  the 
Centers  for  Disease  Control  (Atlanta,  Georgia)  devel- 
oped a serologic  test  to  determine  whether  cat-scratch 
disease  might  be  caused  by  this  microorganism,  rather 
than  by  A felis.  A seminal  study  demonstrated  that  an 
overwhelming  proportion  of  patients  with  classical 
cat-scratch  disease  had  antibodies  to  R henselae'3’,  virtu- 
ally none  had  antibodies  to  A felis.  Currently  there  is 
convincing  evidence  from  further  serologic  studies  and 
molecular  studies  done  on  clinical  specimens  using  PCR 
and  to  batches  of  skin  test  antigens  for  cat-scratch  dis- 
ease prepared  from  infected  lymph  node  tissue  that  this 
disease  is  indeed  caused  by  B henselae.'3  There  is  no 
evidence  that  either  A felis  or  B quintana  cause  cat- 
scratch  disease. 

A close  epidemiologic  correlation  between  flea- 
infested  cat  exposure  and  the  subsequent  development  of 
bacillary  angiomatosis  and  cat-scratch  disease  has  been 
documented.1516  Moreover,  it  has  been  discovered  that 
40%  of  asymptomatic  cats  have  B henselae  in  their 
blood.'718  The  application  of  PCR  technology  to  the  fleas 
obtained  from  these  cats  has  clearly  shown  that  fleas 
contain  the  microorganism  and  could  serve  as  a trans- 
mitting vector.17  Recent  serologic  studies  on  California 
cats  have  shown  that  most  are  seropositive  for  B hense- 
lae, suggesting  the  cat  as  the  animal  reservoir  of  infec- 
tion in  the  community.18 

Bartonella  bacilliformis,  the  closest  relative  to  the 
agents  of  bacillary  angiomatosis,  causes  an  overwhelm- 
ing hemolytic  anemia,  called  Oroya  fever,  in  Peru  in 
nonimmune  persons  exposed  for  the  first  time.  In  areas 
where  the  microorganism  and  its  sandfly  vector  are 
endemic,  infection  is  manifested  by  cutaneous  lesions 
(verruga  peruana)  that  are  virtually  identical  with  those 
caused  by  B henselae  and  B quintana  in  patients  with 
AIDS  and  may  be  mistaken  for  Kaposi’s  sarcoma. 


What  implications  do  these  tantalizing  clues  have  for 
medicine  and  biology?  For  the  first  time,  a bacterial 
organism  has  been  shown  to  produce  a typical  granulo- 
matous response  in  immunocompetent  persons,  whereas 
in  immunocompromised  patients,  especially  those  with 
AIDS,  the  identical  species  and  its  closest  relatives  can 
elicit  a peculiar  and  unique  angiogenic  response  in  skin, 
lymph  nodes,  liver,  spleen,  and  many  other  organs.  This 
astounding  discovery  clearly  points  to  the  importance  of 
the  host's  immune  response  in  determining  the  patho- 
logic consequences  of  infection.  It  is  likely  that  in 
immunodeficient  patients,  a specific  Bartonella  factor 
operates  in  the  appropriate  environmental  milieu  associ- 
ated with  defects  in  cellular  immunity  to  promote  exces- 
sive endothelial  cell  proliferation.  Thus,  if  this  novel 
bacterial  factor(s)  can  be  identified,  it  is  likely  to  shed 
light  on  the  mechanisms  that  underlie  both  benign  and 
malignant  endothelial  cell  proliferation  typified  by 
Kaposi's  sarcoma.  Although  the  putative  infectious 
agent  of  Kaposi's  sarcoma  has  recently  been  discov- 
ered,,9-20  the  mechanisms  by  which  this  virus  promotes 
endothelial  cell  tumor  formation  are  obscure.  Perhaps 
the  ongoing  research  on  Bartonella  species  infections 
can  also  elucidate  the  pathogenesis  of  Kaposi's  sarcoma 
in  the  same  immunocompromised  host  background. 

We  still  lack  specific  information  about  other  facets 
of  Bartonella  species  infections,  including  the  role  of 
fleas  in  transmitting  cat-scratch  disease  and  bacillary 
angiomatosis,  the  nature  of  the  animal  reservoir  of  B 
quintana , and  the  identification  of  its  presumed  arthro- 
pod vector  in  the  United  States.  Because  many  of  the 
fascinating  discoveries  about  Bartonella  species  infec- 
tion were  made  possible  through  the  application  of  mo- 
lecular technology,  future  research  to  resolve  these  ques- 
tions will  certainly  continue  to  exploit  the  marvelous 
sensitivity  and  specificity  inherent  in  DNA. 
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Initial  Manifestation  of  Primary  Hyperoxaluria 

Type  I in  Adults 

Recognition,  Diagnosis,  and  Management 

JOHN  j.  KUIPER,  MD,  Panorama  City,  California 

Primary  hyperoxaluria  type  I may  initially  manifest  as  urolithiasis,  renal  insufficiency,  or  symptoms 
of  systemic  oxalosis.  This  hereditary  disorder  was  fatal  until  effective  therapies  evolved  during  the 
past  two  decades.  Difficulty  in  recognizing  and  diagnosing  this  disorder  in  adults  is  illustrated  in  a 
report  of  a patient  eventually  restored  to  good  health  by  high-flux  dialysis  and  combined  renal  and 
hepatic  transplantation.  I explore  the  molecular  processes  of  the  genetic  defect  and  discuss  clinical 
indicators  of  primary  hyperoxaluria  type  I,  manifestations  of  oxalosis,  the  pathogenesis  of  chronic 
oxalate  nephropathy,  and  the  diagnosis  and  management  of  this  disease. 

(Kuiper  Jj:  Initial  manifestation  of  primary  hyperoxaluria  type  I in  adults — Recognition,  diagnosis,  and  management. 
West  J Med  1996;  164:42-53) 


An  autosomal  recessive  inborn  error  of  glyoxylate 
l metabolism,  primary  hyperoxaluria  type  I,  can 
be  cured  by  combined  hepatic  and  renal  transplanta- 
tion. The  rarity  of  this  disorder  and  its  usual  presenta- 
tion in  childhood  ensure  that  physicians  practicing  adult 
medicine  will  be  unlikely  to  be  called  on  to  diagnose 
the  disorder  in  1 of  an  estimated  65  new  patients  pre- 
senting annually  in  the  United  States.3  The  variability  of 
initial  clinical  manifestations  and  the  difficulty  in 
accessing  confirming  studies  for  a patient  whose  condi- 
tion is  undiagnosed  before  renal  failure  develops  com- 
plicate the  management  of  this  curable  disorder.  This 
review  aids  in  the  recognition,  diagnosis,  and  treatment 
of  patients  who  initially  manifest  primary  hyperoxaluria 
type  I as  adults.* 

Pathogenesis 

Severe  deficiency  of  enzyme  activity  catalyzing  the 
transamination  of  glyoxylate  to  glycine  (Figure  1) 
allows  an  overproduction  of  oxalate.  In  at  least  75%  of 
patients  with  primary  hyperoxaluria  type  I,  this  overpro- 
duction is  accompanied  by  excessive  synthesis  of  glyco- 
late  (a  valuable  marker  of  this  disorder).4  Patients  with 
primary  hyperoxaluria  generate  oxalate  at  rates  three  to 
ten  times  normal.5'7  Oxalate  is  not  further  metabolized: 
instead,  renal  excretion  is  required  to  prevent  oxalosis, 
the  accumulation  of  the  highly  insoluble  calcium  salt  of 
oxalate  in  extrarenal  tissues.  Sustained  hyperoxaluria 
leads  to  extreme  supersaturation  of  urine  with  calcium 
oxalate,  to  calculi  formation  potentially  complicated  by 

*See  also  the  editorial  by  L.  H.  Smith,  MD.  "A  Rare  Twist  to  a Common 
Problem,"  on  pages  83-84  of  this  issue. 


urinary  tract  obstruction  or  infection,  to  renal  tubuloin- 
terstitial injury  and  nephrocalcinosis,  and  to  impaired 
renal  function.  In  patients  with  this  disorder,  a decline  in 
renal  function  from  any  cause  forces  the  excretion  of 
excessive  oxalate  by  a diminishing  number  of  nephrons, 
which  may  magnify  oxalate-induced  nephrotoxicity.  A 
systemic  accumulation  of  oxalate  begins  with  glomeru- 
lar filtration  rates  (GFRs)  of  less  than  60  ml  per  minute.5 
With  a decline  in  the  GFR  to  25  to  30  ml  per  minute  or 
less,  plasma  oxalate  levels  rise  dramatically,  and  gener- 
alized deposition  of  calcium  oxalate  accelerates.5  Until 
the  1980s,  the  complications  of  urolithiasis,  renal  fail- 
ure, and  oxalosis  led  to  death  in  65%  of  these  patients 
before  age  5 years  and  in  more  than  80%  before  age  20.‘ 
The  initial  manifestation  of  the  disease  in  adulthood  has 
been  unusual. 

Investigations  in  the  United  Kingdom  and  the 
United  States  contributed  greatly  to  the  clinical  and 
metabolic  understanding  of  primary  hyperoxaluria 
type  I,  which  was  first  diagnosed  in  a living  patient 
barely  40  years  ago.1,8  Elegant  studies  of  the  past  eight 
years  have  defined  the  enzyme  defect  responsible  for  the 
disorder  and  its  genetic  and  metabolic  diversity.4 
This  basic  research  has  improved  the  diagnosis  and 
treatment  of  this  disorder  dramatically.  An  extensively 
referenced  review  of  its  molecular  processes  has  recent- 
ly been  published.1’ 

Normally,  to  prevent  the  excessive  production  of 
relatively  insoluble  oxalate,  a specific  enzyme  confined 
to  hepatic  peroxisomes,  alanine-glyoxylate  aminotrans- 
ferase (AGT),  effectively  detoxifies  glyoxylate  by 
converting  this  metabolic  intermediary  to  glycine.  About 
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ABBREVIATIONS  USED  IN  TEXT 

AGT  = alanine-glyoxylate  aminotransferase 
CT  = computed  tomographic 
GFR  = glomerular  filtration  rate 


60%  of  patients  with  type  I primary  hyperoxaluria  have 
no  hepatic  AGT  activity.  Immunochemical  analyses  of 
hepatic  biopsy  specimens  suggest  that  the  absence  of 
AGT  catalytic  activity  is  usually  accompanied  by  a loss 
of  immunoreactivity  of  the  inactive  enzyme  (group  A, 
Table  l).4  In  a few  patients,  however  (group  B), 
the  genetic  mutation  produces  an  immunologically 
detectable  enzymatic  protein  devoid  of  AGT  activity. 
About  40%  of  patients  (group  C)  show  considerable 
AGT  activity,  and  many  have  AGT  levels  similar 
to  those  found  in  asymptomatic  heterozygotes.  The 
results  of  immunoelectron-microscopy  indicate  why 
adequate  AGT  catalytic  activity  results  in  an  overpro- 
duction of  oxalate:  the  enzyme  is  located  in  mitochon- 
dria instead  of  in  peroxisomes,  where  glyoxylate  can  be 
metabolized  efficiently.  Thus,  about  40%  of  patients 
with  type  I hyperoxaluria  inherit  a gene  for  active  AGT 
that  is  functionally  inert  because  it  is  located  in  the 
wrong  organelle. 

Pharmacologic  dosing  of  the  cofactor  pyridoxine 
induces  enough  enzyme  activity  to  shift  the  product  of 
glyoxylate  metabolism  from  oxalate  to  glycine  in  a small 
fraction  of  this  subset  of  patients  (4  of  24  group  C 
patients  in  a series  of  59  patients).4  After  cloning  and 
sequencing  the  human  AGT  gene,  point  mutations  were 
identified  on  chromosome  2 that  are  responsible  for  spe- 
cific amino  acid  substitutions  in  the  AGT  molecule  and 
that  negate  enzyme  activity  (group  B),  negate  both 
enzyme  activity  and  immunoreactivity  (group  A),  or  mis- 
target  active  enzyme  to  mitochondria  (group  C).  A 
description  of  three  patients  with  mutations  that  allow 
enzymatically  inactive  AGT  to  be  located  partially  in 
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Figure  1. — The  major  pathways  of  glyoxylate  metabolism  are 
shown.  Alanine-glyoxylate  aminotransferase  (AGT)-catalyzed 
transamination  of  glyoxylate  to  glycine  and  specific  enzyme 
pathways  converting  glycolate  and  glycine  to  glyoxylate  are  con- 
fined to  hepatic  peroxisomes. 


TABLE  1 .—Hepatic  Alanine-Glyoxylate  Aminotransferase  (AGT)  in 
Primary  Hyperoxaluria  Type  I (PH-I)* 


Approximate 

Percentage  of  Microassayable  Immunoreactive 
Groupf  PH-I  Patients  AGT  Activity  AGT  Proteinf 

A 40 

B 20  - + (peroxisomes) 

C 40  + + (mitochondria) 

+ = present,  - = absent 


"From  Danpure.' 

tThe  designation  of  group  A,  B,  and  C patients  facilitates  discussion  in  the  text. 

(The  subcellular  location  of  immunologically  detectable  ACT  is  indicated  in  parentheses. 


mitochondria  and  partially  in  peroxisomal  corelike  struc- 
tures implies  that  the  phenotypic  heterogeneity  of  this 
disorder  is  even  more  complex  than  Table  1 indicates. 

Clinical  Presentation 

Typically,  primary  hyperoxaluria  type  I initially  man- 
ifests in  infancy  or  childhood  as  recurrent  calcium 
oxalate  urolithiasis,  occasionally  with  insidious  renal 
insufficiency  or  symptomatic  oxalosis  due  to  renal  fail- 
ure. Although  90%  of  patients  with  this  disorder  died 
within  ten  years  of  the  development  of  the  first  symp- 
tom,1 its  diagnosis  by  pediatricians  now  allows  prophy- 
laxis that  may  preserve  renal  function  and  health.3'8'10  A 
delay  of  diagnosis  until  adulthood  despite  substantial 
symptoms  in  childhood  is  relatively  common,  however. 

Although  unusual,  the  initial  manifestation  of  symp- 
toms in  an  adult  aged  1 8 years  or  older  was  documented 
in  41  cases  reported  in  the  American  and  European  bio- 
medical literature  in  the  past  40  years.  Eight  patients  were 
in  their  fourth  decade  of  life,  one  was  in  the  fifth  decade,11 
and  five  were  in  their  sixth  or  seventh  decade  when  the 
first  symptom  appeared.41214  The  oldest  patient  appeared 
with  arthralgia  related  to  microcrystalline  arthropathy, 
renal  insufficiency,  and  nephrocalcinosis  at  age  66  years 
and  died  at  age  71  after  four  years  of  dialysis.14 

Report  of  a Case 

The  patient,  a 45-year-old  man,  was  seen  in  January 
1991  because  of  morning  nausea,  a 2.3-kg  (5-lb)  weight 
loss,  and  muscle  cramping  of  about  five  weeks.  The 
medical  history  was  uneventful  except  for  episodes  of 
dysuria  and  microscopic  hematuria  with  negative  culture 
results  in  November  1987  and  again  in  February  1988. 
On  both  occasions,  symptoms  resolved  without  side 
effects  during  several  days  of  treatment  with  the  combi- 
nation of  sulfamethoxazole  and  trimethoprim.  Follow-up 
urinalyses  did  not  show  hematuria.  Studies  done  in  April 
1988  included  a renal  ultrasonogram,  complete  blood 
count,  determinations  of  serum  calcium,  phosphorus, 
and  parathyroid  hormone  levels,  and  an  antinuclear  anti- 
body study,  results  for  all  of  which  were  normal.  A 24- 
hour  urinary  protein  excretion  was  0.05  grams  (52  mg); 
serum  creatinine  levels  ranged  from  1 15  to  124  pmol  per 
liter  ( 1 .3  to  1.4  mg  per  dl;  versus  93  p.mol  per  liter  [ 1 .05 
mg  per  dl]  in  1978).  An  extensive  evaluation  of  symp- 
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Figure  2. — Top  left,  A right  renal  ultrasonogram  done  in  January  1991  showed  the  kidneys  to  be  normal  size  and  highly  echogenic. 
Top  right,  A renal  ultrasonogram  done  in  December  1992  showed  an  atrophied  right  kidney  with  an  echolucent  cortex.  Bottom  left. 
Abdominal  computed  tomographic  imaging  without  intravenous  contrast  was  done  in  April  1991  and  (bottom  right)  in  August  1992. 
This  imaging  documented  a reduction  in  renal  cortical  calcium  oxalate  deposition  as  well  as  renal  atrophy  after  hepatic  and  renal  trans- 
plantation in  July  1 991 . 


toms,  medical  history,  habits,  and  possible  toxic  or  infec- 
tious exposures  proved  unhelpful.  The  patient’s  three 
children  and  five  siblings  were  healthy.  His  mother  died 
at  age  55  from  complications  of  diabetes  mellitus  and 
hypertension  and  his  father  at  age  84  of  “old  age.”  He 
was  unaware  of  any  family  history  of  renal  disease. 

On  physical  examination,  the  results  of  which  were 
normal  except  for  azotemic  fetor,  the  blood  pressure  was 
130/90  mm  of  mercury  with  the  patient  either  seated  or 
standing.  Laboratory  data  included  the  following:  serum 
urea,  39.5  mmol  per  liter  (blood  urea  nitrogen,  1 10  mg 
per  dl);  serum  creatinine,  1,574  p.mol  per  liter  (17.8  mg 
per  dl);  mild  metabolic  acidosis;  serum  calcium,  2.32 
mmol  per  liter  (9.3  mg  per  dl);  phosphorus,  2.62  mmol 
per  liter  (8.1  mg  per  dl);  and  hematocrit,  0.22  (21.9%). 
Urinalyses  disclosed  as  many  as  15  leukocytes  and  20 
erythrocytes  per  high-powered  field,  moderate  calcium 
oxalate  dihydrate  crystalluria,  and  proteinuria  (30  mg 
per  dl;  electrophoretically  determined  to  be  16%  albu- 
min and  84%  varied  globulins  without  paraprotein).  The 
kidneys  on  nephrosonography  were  found  to  be  normal 
size  and  highly  echogenic  without  corticomedullary 
demarcation  or  signs  of  obstruction  (Figure  2).  The 


results  of  other  studies,  including  C3  and  C4  serum  com- 
plement, serum  protein  electrophoresis,  liver  function 
tests,  chest  x-ray  films,  and  an  electrocardiogram,  were 
normal;  the  results  of  a tuberculin  skin  test  and  tests  for 
antinuclear  antibody,  anti-DNA,  and  hepatitis  B surface 
antigen  were  all  negative.  The  intravenous  administra- 
tion of  saline  solution  did  not  improve  azotemic  indices, 
prompting  hemodialysis. 

A surgical  renal  biopsy  specimen  four  days  after  the 
recognition  of  nonoliguric  azotemia  in  this  clinically 
hydrated  patient  showed  interstitial  fibrosis  and 
mononuclear  cell  infiltration  (Figure  3).  The  pathologist 
recognized  a few  small  crystalline  deposits  consistent 
with  calcium  oxalate  scattered  within  tubular  lumina  and 
interstitium  that  were  occasionally  associated  with 
small,  multinucleated  giant  cells.  Refractile  crystalline 
material  was  not  found,  possibly  because  tissue  was  pre- 
pared in  methacrylate  resin  instead  of  paraffin. 
Nonspecific,  trace  deposition  of  fluorescein-conjugated 
antisera  within  glomerular  mesangium  was  not  accom- 
panied by  immunofluorescence  of  tubular  structures. 
Electron  microscopy  identified  crystals  with  the  needle- 
shaped  morphologic  features  of  calcium  oxalate. 
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Figure  3. — A renal  biopsy  specimen  shows  chronic  interstitial 
fibrosis  and  mononuclear  cell  infiltration.  Crystals  with  morpho- 
logic features  of  calcium  oxalate  next  to  distorted  tubules  are 
sometimes  surrounded  by  multinucleated  giant  cells  (hema- 
toxylin-eosin  stain;  original  magnification,  x200). 

Four  urinalysis  reports  between  1974  and  1981  noted 
“4+  calcium  oxalate  crystals.”  Episodes  of  urethral  dis- 
comfort and  microscopic  hematuria  may  have  signaled 
the  passage  of  small  calculi.  The  diagnosis  of  primary 
hyperoxaluria  type  I was  supported  by  later  observa- 
tions. The  absence  of  diarrhea,  steatorrhea,  or  an 
antecedent  gastrointestinal  surgical  procedure  and  nor- 
mal findings  on  gastric  and  small  intestinal  contrast  radi- 
ography indicated  that  enteric  hyperoxaluria  was  not 
present;  the  patient  did  not  take  vitamin  C supplements, 
did  not  have  exposure  to  ethylene  glycol,  and  did  not 
consume  foods  high  in  oxalate.  Extreme,  diffuse 
echogenicity  and  prominent  radiographic  and  computed 
tomographic  (CT)  density  of  the  normal-sized  renal  cor- 
tices suggested  nephrocalcinosis.  An  abdominal  x-ray 
film  disclosed  3-  and  5-mm  calcific  calculi  in  the  lower 
pole  of  the  left  kidney. 

The  examination  of  a February  1991  biopsy  speci- 
men of  the  iliac  crest  showed  numerous  deposits  of  bire- 
fringent  calcium  oxalate  crystals  in  trabecular  bone 
(Figure  4).  The  patient’s  only  sibling  in  the  United 
States,  a 52-year-old  sister,  recalled  two  episodes  of 
urolithiasis  that  resolved  spontaneously.  Her  24-hour 
urinary  oxalate  level  of  2.5  mmol  (222  mg)  (normal, 
<0.5  mmol  [<45  mg])  and  24-hour  urinary  glycolate 
level  of  3.6  mmol  (268  mg)  (upper  limit  of  normal,  1.1 
mmol  [or  81  mg])15  confirmed  the  presence  of  type  I pri- 
mary hyperoxaluria.  This  sister  declined  all  efforts  to 
evaluate  and  maintain  renal  function  but  remains  well. 
The  children  and  the  four  other  siblings  had  normal 
renal  function  and  24-hour  urinary  oxalate  levels. 

As  results  accumulated,  the  patient  returned  to  work 
and  consumed  a low-oxalate  diet  supplemented  with 
pyridoxine,  300  mg  daily.  Anemia  responded  to  the 
intravenous  administration  of  erythropoietin  and  oral 
iron  and  folic  acid  supplements.  In  March  1991, 
metacarpal,  metatarsal,  and  forearm  bone  pain,  which 
was  radiographically  negative,  prompted  a progressive 
increase  in  the  duration  and  frequency  of  high-efficien- 
cy hemodialysis  (using  a blood  flow  rate  of  350  ml  per 


minute  and  a 1.8-nv  surface-area,  polysulfone  hollow- 
fiber  dialyzer)  that  gradually  relieved  the  bone  pain.  All 
symptoms  other  than  minor  hand  pain  resolved  during 
high-flux  dialysis  for  3.5  hours  a day  and  5 days  a week 
throughout  May  and  June  until  combined  hepatic  and 
renal  transplantation  at  the  University  of  California,  Los 
Angeles,  Medical  Center  in  July  1991.  The  absence  of 
function  of  the  liver  transplant  led  to  a second  orthotopic 
liver  transplantation  the  next  day.  Intensive  dialysis  con- 
tinued during  the  first  ten  postoperative  days  before 
acute  tubular  necrosis  of  the  cadaveric  renal  transplant 
resolved.  A low-oxalate  diet,  5 liters  of  daily  fluid 
intake,  and  magnesium  citrate  supplementation  (28  mEq 
3 times  a day)  allowed  continued  urinary  excretion  of 
the  previously  accumulated  oxalate  burden  (Figure  5) 
without  calculus  formation  or  renal  allograft  oxalate 
deposition.  Comparison  of  results  of  CT  and 
nephrosonographic  studies  obtained  soon  after  the 
appearance  of  end-stage  renal  failure  and  again  14  to  18 
months  after  transplantation  revealed  notable  mobiliza- 
tion of  calcium  oxalate  from  native  renal  cortices  (see 
Figure  2). 

In  June  1995,  the  serum  creatinine  level  was  a mean 
177  fxmol  per  liter  (2.0  mg  per  dl).  Hepatic  function 
remained  normal  during  combined  cyclosporine- 
prednisone  immunosuppression  treatment,  and  the 
patient  was  clinically  well. 

Comment 

Subtle  symptoms  and  signs  of  urolithiasis  preceded 
end-stage  renal  failure  in  a middle-aged  man  by  four 
years  and  were  recognized  only  in  retrospect.  Renal 
biopsy  led  to  the  correct  diagnosis.  Evidence  of  oxalosis 
in  a bone  biopsy  specimen  and  the  results  of  renal  imag- 
ing studies  supported  the  diagnosis  of  primary  hyperox- 
aluria type  I.  Confirmation  followed  the  diagnosis  of  the 
disorder  in  a sibling.  The  rapid  evolution  of  symptoms 
of  oxalosis  while  the  patient  received  pyridoxine  and 
conventional  dialysis  prompted  successful  symptom 
reversal  by  intensive  high-flux  hemodialysis  and  com- 
bined hepatic  and  renal  transplantation.  The  removal  of 


Figure  4. — An  iliac  bone  biopsy  specimen  shows  birefringent 
rosettes  of  calcium  oxalate  in  trabeculae  (hematoxylin-eosin 
stain;  partially  polarized  light;  original  magnification,  X200). 
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Figure  5.— The  graph  shows  the  patient's  urinary  oxalate  excre- 
tion after  transplantation.  The  broken  line  indicates  the  upper 
limit  of  normal  (0.5  mmol/day). 

oxalate  in  tissue  required  almost  1.5  years  after  the 
restoration  of  renal  excretory  capacity.  Imaging  study 
evidence  of  the  dissolution  of  calcium  oxalate  in  the 
renal  cortex  presumably  mirrors  dissolution  in  other 
sites,  such  as  bone. 

The  early  recognition  of  hyperoxaluria  should 
receive  major  emphasis.  Prompt  detection  and  appropri- 
ate management  of  type  I hyperoxaluria  may  prevent 
disabling  consequences  of  oxalosis  or  the  need  for  more 
elaborate  therapy.  If  this  patient  had  been  referred  to  a 
nephrologist  in  April  1988,  when  renal  function 
declined  to  70%  of  normal,  hyperoxaluria  might  have 
been  considered  as  the  cause  of  the  episodic  dysuria  and 
microhematuria  and  of  the  incidental  oxalate  crystal- 
luria.  Considering  the  diagnosis  of  primary  hyperox- 
aluria is  the  first  obstacle.  Obtaining  expert  guidance 
and  confirming  studies  may  present  another  problem." 
Because  this  disorder  is  rare,  few  laboratories  do  reliable 
assays  of  plasma  oxalate,  plasma  and  urinary  glycolate, 
or  hepatic  AGT  activity.  Numerous  case  reports  illus- 
trate a delay  in  the  diagnosis  despite  recurrent  oxalate 
calculi  in  childhood  or  oxalosis  in  siblings,"  or  until  the 
development  of  oxalosis  during  continuous  dialysis,101618 
after  renal  transplantation,10  or  after  pretransplantation 
nephrectomy.20 

Clinical  clues  (including  the  manifestations  of  oxalo- 
sis) that  should  prompt  the  consideration  of  hyperox- 
aluria, the  pathogenesis  of  chronic  hyperoxaluric  renal 
failure,  diagnostic  confirmation  procedures,  and  the 
optimal  management  of  primary  hyperoxaluria  are  dis- 
cussed next. 

Recognition 

Clinical  indicators  of  type  I primary  hyperoxaluria 
include  recurrent  calcium  oxalate  urolithiasis,  the  most 


common  indicator,  tubulointerstitial  nephropathy  with 
nephrocalcinosis,  which  is  a less  frequent  indicator,  and 
eventually,  symptomatic  oxalosis. 

Calcium  Oxalate  Urolithiasis 

Because  even  a marginal  elevation  in  urinary  oxalate 
concentration  promotes  much  greater  supersaturation 
of  calcium  oxalate  than  similar  increases  in  urinary  cal- 
cium levels  do,  many  advise  measuring  24-hour  urinary 
oxalate  excretion  in  all  patients  with  calcium  oxalate 
calculi  and  certainly  if  calculi  recur  despite  prophylax- 
is.21 This  policy  ensures  the  identification  of  the  rare 
patient  with  this  disorder  who  presents  with  urolithiasis 
as  an  adult.  The  development  of  urolithiasis  early  in  life 
characterizes  primary  hyperoxaluria.  Factors  that  delay 
its  initial  manifestation  until  adulthood  are  poorly  under- 
stood. The  clinical  investigation  of  renal  insufficiency 
in  an  adult  with  evidence  of  diffuse  cortical  nephrocalci- 
nosis or  radiopaque  calculi  or  a personal  or  family 
history  of  calcium-containing  calculi  in  childhood 
should  include  measuring  24-hour  urinary  oxalate  excre- 
tion. The  diagnosis  of  primary  hyperoxaluria  should 
prompt  the  screening  of  all  siblings — and  possibly  par- 
ents and  children — for  this  recessive  disorder.  Hetero- 
zygous relatives  excrete  oxalate  at  rates  observed  in  the 
normal  population. 

Urinalysis 

Textbooks  of  laboratory  diagnosis  have  commented 
on  the  frequent,  incidental  presence  of  bipyramidal  (octa- 
hedral) calcium  oxalate  dihydrate  crystalluria  in  normal 
persons,  which  excludes  using  the  results  of  urinary  sed- 
iment examination  to  predict  hyperoxaluria.1  In  the  case 
reported  here,  however,  the  notation  of  “4+  calcium 
oxalate  crystals”  on  each  of  four  otherwise  routine  uri- 
nalysis reports  during  ten  years,  when  the  serum  creati- 
nine level  rose  from  88  p.mol  per  liter  ( 1 mg  per  dl)  to  124 
p.mol  per  liter  ( 1 .4  mg  per  dl),  might  have  prompted  a 24- 
hour  urine  oxalate  determination  and  a review  of  the  renal 
ultrasound  study  for  signs  of  early  nephrocalcinosis. 

Tubulointerstitial  Neph ropathy-Nephrocalcinosis 

Clinical  or  histologic  evidence  of  a tubulointerstitial 
process  of  unknown  cause  should  indicate  the  possibili- 


TABLE  2.— Features  of  Unexplained  Renal  Insufficiency  or 
Failure  Suggesting  Primary  Hyperoxaluria  Type  I (PH-I) 

Family  history  of  PH-I  or  oxalosis 

Personal  or  family  history  of  calcium  oxalate  urolithiasis,  especially  in 
childhood 

Cortical  nephrocalcinosis  with  or  without  radiodense  calculi 

Any  clinical  manifestation  of  oxalosis,  especially  if  confirmed  by 
biopsy  specimen  examination 

Bone  or  renal  histologic  examination  shows  more  extensive  oxalate 
deposition  than  anticipated  in  patients  with  non-PH-l  ESRF 

A reliable  plasma  oxalate  level  elevated  beyond  that  expected  in  ESRF 
unrelated  to  PH-I 

ESRF  = end-stage  renal  failure 
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TABLE  3 .—Location  and  Clinical  Manifestations  of  Oxalosis 

Tissue 

Clinical  Manifestations 

Supportive  Study 

Reference 

Bone,  bone 

marrow 

Osseous  pain,  spontaneous 
fracture,  erythropoietin,  re- 
sistance, pancytopenia,  myelo- 
fibrosis, hypercalcemia, 
progressive  edentia 

Skeletal  x-ray  film,  radio- 
isotopic bone  scan,  bone 
biopsy 

Canavese  et  al,  1 990'6; 
Breed  et  al,  1981”;  Noel 
et  al,  1 989”;  Day  et  al, 
1986";  Toussaint  et  al, 
1993“;  Mathews  et  al, 
1979“;  Absy  et  al,  1991"; 
Moskow,  1989“ 

Synovium,  tendon, 
cartilage 

Acute  and  chronic  arthrop- 
athy, chondrocalcinosis, 
bursitis,  tendinitis 

X-ray  film,  arthrocentesis, 
synovial  fluid  analysis, 
synovial  biopsy 

Verbruggen  et  al, 

1 989M;  Moskow,  198928; 
Hoffman  et  al,  1982"; 
Reginato  et  al,  1986“ 

Arteries,  arterioles. . . 

Vasospasm,  acrocyanosis, 
livedo  reticularis,  claudication, 
gangrene,  angioaccess 
occlusion,  vascular  calcifi- 
cation 

X-ray  films,  dermal  biopsy, 
muscle  biopsy 

Watts  etal,  19912;  Kay, 
1993";  McDonald  et  al, 
1989";  Day  et  al,  1986"; 
Winship  et  al,  1991"; 
Spiers  et  al,  1990” 

.Skin 

Subcutaneous  calcinotic 
nodules  or  masses,  occa- 
sionally ulcerating 

X-ray  films,  dermal 
biopsy 

Day  etal,  1986"; 
Moskow,  1 989"; 
Scheinman  et  al,  1984” 

Myocardium 

Conduction  defects,  ventric- 
ular tachyarrhythmias, 
cardiomyopatny 

Electrocardiogram, 
myocardial  biopsy 

Watts  et  al,  1991"  Kay, 
1993";  Koten  et  al, 
1965";  McDonald  et  al, 
1989";  Absy,  1991"; 
Spiers  et  al,  1 990”;  Walls 
etal,  196954 

Retina 

Mildly  diminished  vision, 
crystalline  maculopathy 

Ophthalmoscopy 

Small  et  al,  1992" 

Nervous  system 

Dysesthesia,  weakness,  sym- 
metrical polyneuropathy, 
mononeuritis  multiplex, 
optic  atrophy 

Peripheral  nerve  biopsy, 
ophthalmoscopy 

Watts  et  al,  199T; 
Scheinman  et  al,  1984”; 
Boquist  et  al,  1973"; 
Moorhead  et  al,  1975” 

ty  of  primary  hyperoxaluria  type  I if  a patient  has  a his- 
tory of  calcium  urolithiasis,  nephrocalcinosis,  or  bire- 
fringent  crystalline  deposits  in  biopsy  specimens.  The 
results  of  urine  protein  electrophoresis  in  this  patient 
suggested  tubulointerstitial  nephropathy,  which  was 
confirmed  by  renal  biopsy. 

The  classic  imaging  feature  of  long-standing  primary 
hyperoxaluria  is  diffuse  cortical  nephrocalcinosis  with 
or  without  radiodense  urinary  tract  calculi.2223  This  find- 
ing is  simulated  only  infrequently  by  the  recovery  from 
acute  renal  cortical  necrosis,  or  rarely  by  chronic 
glomerulonephritis  or  sustained  hypercalcemia,  but  the 
cortical  calcifications  are  usually  more  linear  or  punctate 
than  in  primary  hyperoxaluria,  in  which  cortical  density 
is  diffuse.23-24 

The  clinical  features  of  chronic  renal  insufficiency  or 
failure  that  signal  the  presence  of  primary  hyperoxaluria 
are  listed  in  Table  2. 

Oxalosis 

Clinical  manifestations  of  oxalosis  (Table  3),*  most 
frequent  in  bone,  arteries,  myocardium,  skin,  and  sy- 
novia, may  signal  the  presence  of  primary  hyperoxaluria. 
The  many  case  reports  of  patients  with  one  or  more  fre- 
quently disabling  manifestations  of  oxalosis  attest  to  the 
importance  of  alertness  to  the  possible  clinical  conse- 

*References 2,  11,  13,  14.  16.  17,  19.  20,  22,  25-37. 


quences  of  oxalate  deposition  in  tissue.  In  primary  hyper- 
oxaluria, the  varied  findings  of  oxalosis  were  common 
before  dialysis  became  available  but  are  noted  today — 
primarily  in  patients  who  enter  renal  failure  with  the  con- 
dition undiagnosed  or  who  receive  standard  dialysis. 

In  patients  with  progressive  renal  insufficiency  unre- 
lated to  primary  hyperoxaluria,  the  oxalate  miscible  pool 
and  plasma  levels  are  only  mildly  elevated  even  at  a 
GFR  of  8 to  10  ml  per  minute.5'7-30  Tissue  oxalate  accu- 
mulation remains  limited.5  Conventional  peritoneal  dial- 
ysis and  hemodialysis  remove  most  normally  generated 
oxalate  if  ascorbic  acid  supplements  are  limited  to  100 
mg  daily.6-35'-40  Oxalosis  associated  with  long-term  dialyt- 
ic  therapy  for  renal  failure  from  nonoxalotic  causes 
tends  to  be  an  incidental  histologic  finding  despite  dis- 
tinctly elevated  plasma  oxalate  levels  (15  to  18  times 
normal).5'7-41  When  clinically  apparent  in  these  patients, 
oxalate-induced  synovitis,29-30  cutaneous  calcinosis,30-42 
oxalate  osteopathy,43  or  complete  heart  block41  are  usual- 
ly associated  with  prolonged  dialysis  (5  to  23  years), 
ascorbic  acid  supplementation  (300  to  2,600  mg  a day), 
high  oxalate  intake,  or  a combination  of  these  factors. 

Biopsy 

Identifying  birefringent  calcium  oxalate  crystals  in 
synovial  fluid,29-30  in  myocardial  tissue,11-32  in  the  tunica 
media  of  arteries  and  arterioles,  or  occluding  the  lumina 
of  small  blood  vessels  on  examination  of  biopsy  speci- 
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mens  of  specific  tissues — skin  and  subcutaneous  tis- 
sue,1'-31,32  muscle,20  peripheral  nerve,37  synovium29 — sug- 
gests the  correct  diagnosis  of  primary  hyperoxaluria 
type  1 in  patients  who  have  end-stage  renal  failure  of 
unknown  cause.  The  longer  the  duration  of  renal  failure 
before  appropriate  tissue  is  obtained  through  biopsy,  the 
more  pronounced  is  the  histologic  oxalosis. 

Because  the  deposition  of  calcium  oxalate  crystals  in 
trabecular  bone  is  prominent  in  patients  with  primary 
hyperoxaluria  in  whom  severe  renal  insufficiency  is 
developing,  the  examination  of  percutaneous  trephine 
bone  biopsy  specimens  should  suggest  the  correct  diag- 
nosis.26 In  contrast,  the  examination  of  an  aspiration 
bone  marrow  biopsy  specimen  did  not  reveal  oxalate 
deposition  in  a patient  with  the  classic  findings  of 
oxalate-induced  granulomatous  myelofibrosis  on  exam- 
ination of  a later,  formal  bone  biopsy  specimen.27  Others 
have  noted  the  futility  of  examining  aspiration  bone 
marrow  biopsy  specimens  in  establishing  the  diagnosis 
of  oxalosis.36-44  45 

The  efficacy  of  the  examination  of  a renal  biopsy 
specimen  to  diagnose  this  disorder  as  a cause  of  chronic 
renal  insufficiency  has  not  been  documented.  In  the 
absence  of  superimposed  oliguria,  the  biopsy  specimen 
may  reveal  tubulointerstitial  nephropathy  without 
prominent  oxalate  crystal  deposition.  After  dialysis  is 
initiated  in  patients  with  end-stage  renal  failure,  howev- 
er, histologic  examination  of  formalin-fixed,  hema- 
toxylin- and  eosin-stained  specimens  of  kidney  should 
show  large  amounts  of  birefringent  crystals  within 
tubules.33  Reflecting  sustained  overproduction  and 
extremely  high  plasma  levels  of  oxalate,  the  progressive 
deposition  of  calcium  oxalate  in  these  hypoperfused  kid- 
neys exceeds  that  incidentally  noted  in  renal  failure  from 
other  causes.46  As  shown  by  this  patient,  histologic  evi- 
dence of  renal  oxalate  deposition  may  be  relatively 
minor  in  some  patients  with  primary  hyperoxaluria  type 
I soon  after  the  evolution  of  end-stage  renal  failure 
despite  massive  diffuse  infiltration  of  the  cortex  by  a 
form  of  calcium  oxalate  that  is  not  doubly  refractile  on 
polarizing  microscope  examination.  This  situation  may 
be  clarified  by  considering  the  pathogenesis  of  chronic 
oxalate  nephropathy. 

Pathogenesis  of  Renal  Failure  in 
Primary  Hyperoxaluria  Type  I 

Possible  mechanisms  of  renal  injury  in  hyperoxaluria 
type  I uncomplicated  by  calculous  obstruction  and 
pyelonephritis  include  crystalline  obstruction  of  renal 
tubules,  a rising  level  of  plasma  oxalate  that  complexes 
with  the  relatively  concentrated  intracellular  calcium  in 
renal  tissue,  or  a toxic  effect  of  hyperoxaluria  on  renal 
tubular  epithelium. 

The  subtle  intrarenal  calcium  oxalate  precipitation  in 
this  patient  is  like  that  described  in  many  patients  with 
acute  or  chronic  renal  failure  of  any  cause41-47  and  is  dis- 
similar to  the  often-reported  massive  deposition  in  crys- 
talline-occluded cortical  convoluted  tubules. 1-34-36  When 
clinical  details  are  provided,  proximal  tubular  obstruc- 


tion by  calcium  oxalate  rosettes  in  patients  with  this 
disorder  accompanies  acute  neonatal  renal  failure,44 
dehydration  and  oliguria  in  children  and  adults,1213  or 
long-term  dialysis  with  abundant  evidence  of  systemic 
oxalosis.34-36  Acute  oliguria  associated  with  contraction 
of  the  extracellular  fluid  volume  or  hypotension  may 
allow  the  intratubular  crystallization  of  calcium  oxalate 
and  may  precipitate  acute  renal  decompensation. 

The  chronic  renal  insufficiency  in  patients  with  sus- 
tained hyperoxaluria  may  be  engendered  by  direct  crys- 
talline injury  to  renal  tubular  epithelium,  initiating  inter- 
stitial inflammation,  giant  cell  formation,  fibrosis,  and 
nephrocalcinosis.  The  experimental  production  of  mild 
chronic  hyperoxaluria  or  moderate  acute  hyperoxaluria 
injures  renal  tubular  epithelial  cells  in  rats.40  The  absence 
or  limited  evidence  of  oxalate  deposition  despite  inter- 
stitial nephritis  has  been  documented  in  patients  with 
primary  hyperoxaluria  type  I before  clinically  important 
azotemia  developed. 34-45-49  Light  or  electron  microscopy 
has  shown  that  intratubular  crystals  invade  tubular  cells 
and  the  interstitium,  inducing  patchy  epithelial  prolifer- 
ation and  interstitial  inflammation.36-50  Much  less  intralu- 
minal oxalate  crystal  deposition  has  been  noted  in 
pyelonephritic  kidneys  than  in  noninfected,  “nonob- 
structed,"  but  anuric  contralateral  kidneys  in  two  adult 
patients  with  type  I hyperoxaluria  who  were  dying  of 
uremia.13  This  finding  suggests  that  sustained  diuresis 
and  natriuresis  of  residual  nephrons  inhibit  the 
intratubular  precipitation  of  oxalate  otherwise  expected 
with  extreme  elevation  of  the  plasma  oxalate  level.45 
Progressive  deterioration  of  renal  transplant  function 
unrelated  to  rejection  in  patients  with  this  disorder  with 
only  modest  oxalate  accumulation  on  the  examination  of 
specimens  from  serial  renal  biopsies  suggests  a direct 
toxic  effect  of  massive  hyperoxaluria  in  the  initial 
months  after  transplantation.33  Linear  deposition  of  anti- 
tubular basement  membrane  antibody,  severe  tubuloin- 
terstitial nephropathy,  and  extensive  intrarenal  deposi- 
tion of  oxalate  in  a patient  with  enteric  hyperoxaluria 
implicated  oxalate  damage  to  tubular  epithelium,  the 
release  of  tubular  antigens,  and  immunologically  medi- 
ated interstitial  nephritis  as  the  mechanism  of  renal  fail- 
ure in  a 38-year-old  patient  18  months  after  jejunoileal 
bypass.51  Similar  immunologic  evidence  is  missing  in 
patients  with  type  I primary  hyperoxaluria. 

Diagnosis 

Establishing  the  diagnosis  of  this  disorder  requires 
the  demonstration  of  prominently  elevated  urinary  or 
plasma  levels  of  oxalate  and  evidence  of  an  overproduc- 
tion of  glycolic  acid,  hepatic  biopsy  specimen  documen- 
tation of  deficient  or  mistargeted  AGT,  or  in  an  appro- 
priate setting  (such  as  patients  with  nephrocalcinotic 
end-stage  renal  failure,  biopsy  evidence  of  oxalosis,  or 
the  exclusion  of  other  hyperoxaluric  causes),  the  confir- 
mation of  the  disorder  in  a sibling  (Table  4).  Generally 
accepted  values  for  oxalate  and  glycolate  in  various 
clinical  circumstances  reflect  the  results  of  sensitive 
assays  done  specifically  to  exclude  interfering  sub- 
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TABLE  4 .—Confirmation  of  Primary  Hyperoxaluria  Type  I (PH-I) 
in  End-Stage  Renal  Failure  (ESRF) 

Hepatic  biopsy— absent  or  severely  deficient  AGT  activity;  AGT  mal- 
distribution 

Elevated  plasma  glycolate 

With  other  features  of  PH-l-induced  ESRF,  hyperoxaluria,  and  glycolic- 
aciduria  in  a sibling 
ACT  = alanine-glyoxylate  aminotransferase 


stances  such  as  ascorbic  acid.  Table  5 lists  some  of  the 
laboratories  that  perform  many  of  these  special  tests. 
The  precise  collection  and  handling  of  specimens  is  crit- 
ical for  reliable  results.3,6-38,52 

With  adequate  renal  function,  normal  levels  of  uri- 
nary oxalate  (<0.5  mmol  [45  mg]  per  1.73  m:  in  24 
hours)  readily  exclude  the  presence  of  primary  hyperox- 
aluria. Patients  with  type  I hyperoxaluria  rarely  have  24- 
hour  oxalate  excretion  levels  of  less  than  1 . 1 mmol  (100 
mg)  per  1.73  m2;  mean  excretory  rates  are  2.7  mmol 
(240  mg)  and  exceed  4.4  mmol  (400  mg)  in  a few 
patients. 1,45  Acidifying  24-hour  urine  specimens  during 
collection  to  a pH  of  less  than  2.0  (by  adding  20  ml  of 
concentrated  hydrochloric  acid  to  the  collection  bottle) 
is  mandatory  to  prevent  the  precipitation  of  oxalate  salts 
and  to  limit  the  spontaneous  nonenzymatic  conversion 
of  urinary  ascorbate  to  oxalate.3,52,53  If  24-hour  urine  col- 
lection proves  impossible,  simultaneous  oxalate  and  cre- 
atinine determination  by  using  a fasting  second-voided 
morning  urine  specimen  should  allow  the  diagnosis  of 
type  I primary  hyperoxaluria  to  be  suspected  or  exclud- 
ed.54 A urinary  oxalatexreatinine  ratio  exceeding  0.06 
mmol: mmol  (0.05  mg:mg)  is  characteristic  of  older  chil- 
dren and  adults  with  this  disorder  (most  values  exceed 
0.125  mmohmmol  or  0.1  mg:mg).3,15 

With  mildly  to  moderately  reduced  renal  function, 
patients  continue  to  excrete  oxalate  in  amounts  approxi- 
mating their  high  generation  rates — 1.2  to  4.5  mmol 
(108  to  405  mg)  in  24  hours — have  oxalate  clearance  as 
high  as  2.7  times  the  corresponding  creatinine  clearance 
(implying  clinically  important  proximal  tubular  secre- 
tion of  the  anion),  and  have  a plasma  oxalate  level  four 
to  five  times  that  of  normal  persons.7,55  Urinary  oxalate 
excretion  progressively  diminishes  with  GFRs  of  less 
than  40  ml  per  minute,  but  may  remain  sufficiently  ele- 
vated to  permit  a suspicion  of  primary  hyperoxaluria  in 
patients  with  even  moderately  severe  renal  insufficiency. 
Limited  glomerular  filtration  and  tubular  secretory 
capacity  in  renal  failure  prevent  oxalate  excretion  deter- 
mination from  assisting  in  the  diagnosis  of  the  disorder 
with  end-stage  renal  failure.  Because  plasma  oxalate 
levels  in  these  patients  rise  asymptotically  with  a decline 
in  GFRs  to  less  than  40  ml  per  minute,  and  particularly 
to  less  than  25  ml  per  minute,  plasma  oxalate  and  plas- 
ma oxalatexreatinine  ratios  are  appreciably  higher  than 
they  are  in  patients  with  similar  degrees  of  chronic  renal 
dysfunction  unrelated  to  hyperoxaluria.5 '7,38,S5 

In  at  least  75%  of  patients,  an  elevated  24-hour  uri- 
nary glycolate  level  and  especially  a 24-hour  urinary  gly- 


colatexreatinine  ratio  confirm  the  presence  of  primary 
hyperoxaluria  type  I.14515  A dramatically  elevated  plasma 
glycolate  level  in  renal  failure  is  present  only  in  patients 
with  this  disorder.38  A substantial  decline  in  glycolate  val- 
ues with  vitamin  Bh  treatment  confirms  the  presence  of 
pyridoxine-responsive  type  1 primary  hyperoxaluria. 

Patients  with  this  disorder  without  evidence  of  exces- 
sive glycolate  generation  may  require  assays  of  hepatic 
AGT  activity  and  subcellular  location,  the  study  of  sib- 
lings, the  repeated  demonstration  of  reduced  oxalate 
generation  with  pyridoxine  supplementation,  the  exclu- 
sion of  other  causes  of  hyperoxaluria,  or  some  combina- 
tion of  these  methods  to  confirm  the  diagnosis. 

Non-Type  / Primary > Hyperoxaluria 

Excluding  alternative  causes  of  hyperoxaluria  (Table 
6)  is  usually  straightforward.  All  are  proven  or  possible 
contributors  to  oxalate  urolithiasis;  five  must  be  consid- 
ered in  the  differential  diagnosis  of  oxalate  nephropathy. 
Rare  type  II  hyperoxaluria,  documented  in  about  22 
patients  since  1968, 56  can  be  diagnosed  by  verifying 
excessive  oxalate  production  and  elevated  urinary  or 
plasma  levels  of  L-glyceric  acid  or  deficient  activity  of 
D-glycerate  dehydrogenase  in  peripheral  leukocytes  or 
hepatic  biopsy  tissue.  Urinary  glycolate  levels  are  nor- 
mal or  low  in  patients  with  type  II  primary  hyperox- 


TABLE  5 —Laboratories  Willing  to  Do  Diagnostic  Studies 
on  Special  Request 

Name,  Address,  and  Telephone  No.  of  Laboratory 

Assay 

D.  A.  Applegarth,  PhD  

Biochemical  Diseases  Laboratory 

Dept  of  Pathology 

British  Columbia  Children's  Hospital 

4480  Oak  St 

Vancouver,  BC  V6H3V4 

(604)  875-2307 

Hepatic  biopsy:  assay 
of  AGT  activity 

Marguerite  Hatch,  PhD 

Div  of  Nephrology 
C 351,  Med  Sci  1 
University  of  California 
Irvine,  CA  92717 
(714)  856-5562 

Urinary  and  plasma 
oxalate 

G.  P.  Kasidas,  PhD 

Dept  of  Clinical  Pathology 
University  College  and  Middlesex 
School  of  Medicine 
Windeyer  Bldg 
Cleveland  St 
London  W1 P 6DP 
United  Kingdom 
071-636-8333 

Hepatic  biopsy:  assay 
of  AGT  activity  and 
subcellular  location 

Hibbard  E.  Williams,  MD 

Office  of  the  Dean, 

School  of  Medicine 
University  of  California 
Davis,  CA  9561 6 
(916)  752-0321 

Urinary  glycolate 

David  M.  Wilson,  MD 

Mayo  Medical  Laboratories 
Mayo  Clinic 
Rochester,  MN  55905 
(507)  284-3019 

ACT  = alanine-glyoxylate  aminotransferase 

Urinary  and  plasma 
oxalate,  urinary  and 
(?)  plasma  glycolate, 
and  urinary  l- 
glycerate 
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TABLE  6 .—Differential  Diagnosis  of  Hyperoxaluria 

Type 

Cause 

Primary  hyperoxaluria 

Type  1 

Type  II  

Type  III 

Secondary  hyperoxaluria . . 

. AGT  deficiency* 

D-Glycerate  dehydrogenase  deficiency* 
Hyperabsorptive 
Excessive  oxalate  intake 
Enteric  hyperoxaluria* 

Ethylene  glycol  ingestion* 
Prostatectomy  glycine  irrigation 
Aspergillus  species  infection* 

Methoxyflurane  anesthesia* 
Xylitol  infusion* 

Piridoxilate  therapy* 
Pyridoxine  deficiency 
?Excessive  ascorbic  acid  intake 

ACT  = alanine-glyoxylate  aminotransferase 

'Documented  cause  of  oxalate  nephropathy. 

aluria.  Hyperabsorptive  type  III  hyperoxaluria  reflects 
primary  excessive  intestinal  absorption  of  divalent 
cations  and  oxalate  without  the  recognizable  structural 
features  of  the  secondary  forms  of  enteric  hyperoxaluria. 
It  responds  to  dietary  oxalate  restriction  and  long-term 
thiazide  diuretic  treatment.57 

High  dietary  intake  of  oxalate  in  rhubarb,  spinach, 
beet,  parsley,  pepper,  peanut,  chocolate,  cocoa,  and  tea 
increases  oxalate  excretion  and  the  risk  of  oxalate  calcu- 
lus formation.52  Acute  nephropathy  accompanying 
oxalate  poisoning  from  the  ingestion  of  plants  appears 
primarily  ischemic.58  Enteric  hyperoxaluria  from  small 
intestinal  disease,  bypass  surgery,  or  resection;  chronic 
pancreatic  or  biliary  tract  disease;  or  complexing  of 
dietary  calcium  by  cellulose  phosphate  has  caused  calci- 
um oxalate  urolithiasis  and  oxalate-induced  renal 
insufficiency.51-55  Ethylene  glycol  remains  a clinically 
important  cause  of  acute  oxalate  nephropathy.  Glycine 
absorption  from  the  prostatic  bed  during  transurethral 
prostatectomy  occasionally  induces  clinically  notable 
oxaluria.5g  The  production  of  oxalic  acid  by  severe  infec- 
tion with  Aspergillus  species  has  induced  acute  renal 
insufficiency  histologically  consistent  with  oxalate 
nephropathy.60  Although  methoxyflurane  and  xylitol 
cause  hyperoxaluria,  these  compounds  are  no  longer 
clinically  available.  Another  hyperoxaluric  agent,  the 
vasodilator  piridoxilate,  has  never  been  released  in  the 
United  States.61  Although  proved  experimentally,  pyri- 
doxine  deficiency  has  not  been  clinically  proved  to 
cause  substantial  hyperoxaluria. '-55-61  Megadoses  of 
ascorbic  acid  may  lead  to  laboratory  evidence  of  hyper- 
oxaluria.52 Recent  research  in  which  the  nonenzymatic 
conversion  of  urinary  ascorbic  acid  to  oxalate  was  con- 
trolled for  and  that  used  ion  chromatography  to  accu- 
rately measure  urinary  oxalate  excretion  suggests  that  a 
supplementary  dosage  of  oral  vitamin  C as  high  as  10 
grams  daily  does  not  increase  the  urinary  excretion  of 
oxalate  in  normal  subjects.62 


Management 

Pyridoxine  Supplementation 

Every  patient  should  receive  a therapeutic  trial  of 
pyridoxine  during  which  urinary  oxalate  level,  glycolate 
level,  or  both  should  be  monitored  (plasma  glycolate 
level  should  be  monitored  if  substantial  renal  impair- 
ment exists)  (Table  7).15-58-65  In  patients  with  pyridoxine- 
responsive  variants  of  type  I hyperoxaluria,  pyridoxine 
treatment  often  reduces  the  oxalate  and  glycolate  levels 
to  normal.  Even  a partial  response  benefits  patients  by 
limiting  oxalate  production  through  enhanced  conver- 
sion of  glyoxylate  to  glycine.  Pyridoxine  supplementa- 
tion may  elevate  aminotransferase  apoenzyme  levels  or 
may  enhance  the  binding  of  vitamin  B(,  to  variants  of 
AGT  with  low  affinity  for  this  essential  cofactor. 9 Only  a 
few  patients  with  primary  hyperoxaluria  type  I are  sen- 
sitive to  pyridoxine,  however  (7%  in  one  series).4 
Although  pharmacologic  doses  of  200  to  2,000  mg  a day 
have  been  well  tolerated,81'1  severe  sensory  neuropathy 
within  months  of  initiating  vitamin  B„  supplementation 
mandates  monitoring  deep  tendon  reflexes  and  position 
and  vibration  senses.64 

Preventing  Urinary  Oxalate  Crystallization 
and  Urolithiasis 

Patients  unresponsive  to  pyridoxine  must  adhere 
strictly  to  a program  designed  to  allow  maximal  renal 
clearance  of  oxalate  in  as  soluble  a form  as  possible.53 
This  program  requires  producing  high  daily  volumes  of 
diluted  urine  (which  reduces  the  concentration  and 
supersaturation  of  urinary  calcium  oxalate);  avoiding 
extracellular  fluid  volume  contraction,  prostaglandin- 
inhibiting  anti-inflammatory  agents,  and  possible  neph- 
rotoxins65-66;  and  consuming  inhibitors  of  urine  calcium 
oxalate  crystallization.  With  adequate  renal  function, 
adult  daily  doses  of  orthophosphate,  30  to  35  mg  per  kg 
of  body  weight55-67;  magnesium  oxide,  450  mg55-65;  or 
sodium  or  potassium  citrate,  40  to  60  mEq.68-6g  limited 
calcium  oxalate  urinary  supersaturation,  calculus  forma- 
tion. and  at  least  for  orthophosphate,  renal  insufficien- 
cy.67 To  minimize  the  incidence  of  diarrhea,  initially 
small  divided  doses  taken  with  meals  are  progressively 
increased  to  recommended  levels.  The  patient  in  this 
report  tolerated  post-transplantation  daily  doses  of  1 
gram  of  magnesium  and  84  mEq  of  citrate  (as  magne- 
sium citrate)  without  side  effects  during  the  17  months 
before  urinary  oxalate  levels  returned  to  normal.  Serum 
magnesium  levels  remained  normal.  Percutaneous  renal 
transplant  biopsy  at  seven  weeks  disclosed  a scant 
amount  of  oxalate  proportional  to  the  degree  of  renal 
insufficiency  (serum  creatinine  level.  265  p.mol  per  liter 
[3.0  mg  per  dl]).  Renal  biopsy  18  months  after  trans- 
plantation showed  no  evidence  of  oxalate  crystals. 

Although  dietary  oxalate  provides  a small  fraction  of 
the  oxalate  generated  endogenously  in  patients  with  type 
I hyperoxaluria,  such  patients  should  avoid  high-oxalate 
foods  and  ascorbic  acid  supplementation.  Calcium 
intake  should  not  be  excessive.  Because  dietary  calcium 
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TABLE  7 —Management  of  Adult  Patients  With  Primary 
Hyperoxaluria  Type  I 

Variable  Treatment 

GFR  >40  ml/minute  ....  Pyridoxine  trial 

High  fluid  intake;  urine  output  >3  liters/day 
Crystallization  inhibitors 
Neutral  orthophosphate 
Magnesium 
Citrate 

Thiazide  diuretic  if  patient  has  hypercalciuria 
Normal  calcium  level,  low-oxalate  diet  with- 
out ascorbic  acid  supplements 
Avoid  dehydration,  possible  nephrotoxins 
Prompt  relief  of  urinary  tract  obstruction  or 
infection 

Monitor  renal  function  frequently 

CFR  <40  ml/minute  ....  Continue  measures  listed  above* 

Monitor  renal  function  and  plasma  oxalate 
levels  closely 

When  CFR  is  20-25  ml/minute,  consider 
elective  transplantation 
Initiate  intensive  hemodialysis  when  early 
ESRF  results  in  systemic  oxalate  accumula- 
tion and  before  transplantation 
Avoid  nephrectomy  before  ESRF 

ESRF  = end-stage  renal  failure,  CFR  = glomerular  filtration  rate 
'Orthophosphate  and  magnesium  are  contraindicated. 


forms  complexes  with  gastrointestinal  oxalate,  which 
limits  its  absorption,  documented  hypercalciuria  should 
be  controlled  by  a thiazide  diuretic  instead  of  restricting 
calcium  consumption  below  normal.2133  Caution  is 
advised  because  of  the  capacity  of  thiazide  diuretics  to 
reduce  the  renal  excretion  of  oxalate  indirectly  by  con- 
tracting extracellular  fluid  volume  and  directly  by 
inhibiting  the  tubular  secretion  of  oxalate.54  The  optimal 
management  of  urinary  calculi  or  infection  includes  a 
prompt  recognition  and  use  of  kidney-preserving  endo- 
scopic and  lithotriptic  techniques  and  of  non-nephrotox- 
ic  antibiotic  agents.  Extracorporeal  shock-wave  litho- 
tripsy is  relatively  contraindicated.70 

Preventing  and  Treating  Oxalosis 

The  avoidance  of  disabling,  possibly  fatal  oxalosis 
mandates  close  monitoring  of  renal  function  and  consid- 
ering transplantation  before  declining  GFRs  accelerate 
the  systemic  deposition  of  oxalate.  Recent  articles  docu- 
ment arguments  for  various  transplantation  strategies: 
renal,71  orthotopic  hepatic,72  and  sequential20  or  simulta- 
neous210 orthotopic  hepatic  and  renal  transplantation. 
Heterotopic,  auxiliary  hepatic  transplantation  would  not 
limit  the  excessive  generation  of  oxalate  by  the  native 
AGT-deficient  liver.10 

As  demonstrated  in  this  case  and  other  reports,  pro- 
longed and  frequent  (even  daily)  hemodiafiltration  or 
hemodialysis  using  high-flux  membranes  and  blood 
flow  has  proved  superior  to  conventional  hemodialysis 
and  peritoneal  dialysis  when  dialytic  support  is  required 
to  limit  oxalate  accumulation  and  to  deplete  oxalate 
stores  before  transplantation.7'4063'73  The  clearance  of 


oxalate  with  a polysulfone  or  polyacrylonitrile  mem- 
brane dialyzer  averages  40%  higher  than  the  82-to-89- 
ml-per-minute  clearances  produced  by  cellulosic  mem- 
brane dialyzers  of  conventional  size  at  the  standard 
blood  flow.40-63  High-flux  dialysis  with  the  type  of  dialyz- 
er used  in  the  case  described  here  produces  oxalate  clear- 
ance of  about  180  ml  per  minute.73  Because  continuous 
ambulatory  peritoneal  dialysis  and  standard  hemodialy- 
sis remove  a mean  30%  of  the  oxalate  generated  in  pri- 
mary hyperoxaluria  type  I,  their  sustained  use  is  not  rec- 
ommended.616,63 The  longer  the  duration  of  conventional 
dialysis,  the  greater  the  oxalate  burden  and  the  less 
favorable  the  outcome  of  renal  transplantation  because 
of  superimposed  transplant  oxalate  nephropathy.33 

The  restoration  of  renal  function  by  successful  trans- 
plantation, followed  by  the  provision  of  inhibitors  of  uri- 
nary calcium  oxalate  precipitation  and  by  high  fluid 
intake,  permits  the  sustained  clearance  of  accumulated 
oxalate.33-71  The  patient  described  in  this  review  had  uri- 
nary oxalate  excretion  as  high  as  five  to  six  times  the 
upper  limit  of  normal  before  levels  returned  to  normal 
17  months  after  transplantation.  As  the  miscible  oxalate 
pool  is  reduced,  the  dissolution  of  tissue  oxalate  resolves 
many  manifestations  of  oxalosis:  osteodystrophy, l0'22'25 
complete  heart  block  and  cardiomyopathy,2-20  neurop- 
athy,2 and  cutaneous  and  subcutaneous  deposits.33 
Imaging  studies  in  this  case  document  the  mobilization 
of  native  renal  cortical  calcium  oxalate  deposits  after  the 
enzyme  deficiency  was  corrected  and  adequate  renal 
function  was  restored. 

The  diverse  spectrum  of  acuity  and  age  at  onset  of 
type  I hyperoxaluria  does  not  seem  to  be  correlated  with 
variations  in  AGT  activity  and  subcellular  location  or  the 
magnitude  of  hyperoxaluria.418-45'71  To  recognize  the  dis- 
order early  and  initiate  prophylaxis  to  reduce  oxalate 
generation  in  some  patients  and  provide  optimal  oxalate 
clearance  in  all  patients  remain  the  primary  goals. 
Although  intensive  hemodialysis  or  renal  or  hepatic 
transplantation  may  prove  optimal  for  selected  patients 
in  whom  end-stage  renal  failure  develops,  combined 
hepatic  and  renal  transplantation  offers  the  best  chance 
for  cure.  Improved  inhibitors  of  urinary  crystal  growth, 
intestinal  oxalate-complexing  agents,  and  hepatic  AGT 
gene  transfer  hold  promise  as  future  treatment  methods. 

Acknowledgment 

Hibbard  E.  Williams,  MD,  University  of  California,  Davis,  School 
of  Medicine,  provided  advice  in  evaluating  this  case;  his  laboratory 
performed  the  urinary  glycolate  determination.  The  Medical  Editing 
Department,  Kaiser  Foundation  Research  Institute,  Oakland, 
California,  provided  editorial  assistance. 

REFERENCES 

1.  Williams  HE,  Smith  LH  Jr:  Primary  hyperoxaluria.  In  Stanbury  JB. 
Wyngaarden  JB,  Fredrickson  DS,  Goldstein  JL.  Brown  MS  (Eds):  The  Metabolic 
Basis  of  Inherited  Disease,  5th  edition.  New  York,  NY,  McGraw-Hill,  1983.  pp 
204-228 

2.  Watts  RWE,  Morgan  SH.  Danpure  CJ.  et  al:  Combined  hepatic  and  renal 
transplantation  in  primary  hyperoxaluria  type  I — Clinical  report  of  nine  cases. 
Am  J Med  1991:  90:179-188 

3.  Scheinman  JI:  Primary  hyperoxaluria:  Therapeutic  strategies  for  the  '90s 
(Editorial).  Kidney  Int  1991;  40:389-399 


52  WJM,  January  1996 — Vol  164,  No.  1 


Primary  Hyperoxaluria  Type  I — Kuiper 


4.  Danpure  CJ:  Molecular  and  clinical  heterogeneity  in  primary  hyperox- 
aluria type  I.  Am  J Kidney  Dis  1991;  17:366-369 

5.  Morgan  SH.  Purkiss  P.  Watts  RWE.  Mansell  MA:  Oxalate  dynamics  in 
chronic  renal  failure:  Comparison  with  normal  subjects  and  patients  with  prima- 
ry hyperoxaluria.  Nephron  1987;  46:253-257 

6.  Marangella  M.  Petrarulo  M.  Cosseddu  D.  Vitale  C.  Linari  F:  Oxalate  bal- 
ance studies  in  patients  on  hemodialysis  for  type  1 primarv  hyperoxaluria.  Am  J 
Kidney  Dts  1992;  19:546-553 

7.  Wilson  DM.  McCarthy  JT:  Plasma  oxalate,  fractional  excretion  of  oxalate 
in  primary  hyperoxaluria  before  and  after  liver,  kidney  or  liver/kidney  transplan- 
tation (Abstr).  J Am  Soc  Nephrol  1991;  2:261 

8.  Morgan  SH.  Watts  RWE:  Perspectives  in  the  assessment  and  management 
of  patients  w ith  primary  hyperoxaluria  type  I.  Adv  Nephrol  1989;  18:95-106 

9.  Danpure  CJ.  Purdue  PE:  Primary  hyperoxaluria.  In  Scriver  CR.  Beaudet 
AL.  Sly  W'S.  Valle  D (Eds):  The  Metabolic  and  Molecular  Bases  of  Inherited 
Disease.  7th  edition.  New  York.  NY.  McGraw-Hill.  1995.  pp  2385-2424 

10.  Watts  RWE.  Danpure  CJ.  De  Pauw  L,  Toussaint  C:  Combined  liver-kid- 
ney and  isolated  liver  transplantation  for  primary  hyperoxaluria  type  I : The 
European  experience — The  European  Study  Group  on  Transplantation  in 
Hyperoxaluria  Type  1 Nephrol  Dial  Transplant  1991;  6:502-51 1 

11.  Kay  J:  Vascular  occlusion  and  cardiac  conduction  disturbances  in  a 
patient  undergoing  peritoneal  dialysis.  Semin  Dial  1993;  6:135-139 

12.  Chisholm  GD.  Heard  BE:  Oxalosis.  Br  J Surg  1962:  50:78-92 

13.  Koten  JW.  van  Gastel  C,  Dorhout  Mees  EJ.  Holleman  LWJ,  Schuiling 
RD:  Two  cases  of  primary  oxalosis.  J Clin  Pathol  1965;  18:223-229 

14.  Verbruggen  LA.  Bourgain  C.  Verbeelen  D:  Late  presentation  and  micro- 
crystalline  arthropathy  in  primary  hyperoxaluria.  Clin  Exp  Rheumatol  1989; 
7:631-633 

15.  Wandzilak  TR.  Hagen  LE.  Hughes  H.  Sutton  RAL.  Smith  LH.  Williams 
HE:  Quantitation  of  glycolate  in  urine  by  ion-chromatography.  Kidney  Int  1991; 
39:765-770 

16.  Canavese  C.  Salomone  M.  Massara  C.  et  al:  Primary  oxalosis  mimicking 
hyperparathyroidism  diagnosed  after  long-term  hemodialysis.  Am  J Nephrol 
1990:  10:344-349 

17.  Breed  A.  Chesney  R.  Friedman  A.  Gilbert  E.  Langer  L.  Lattoraca  R: 
Oxalosis-induced  bone  disease:  A complication  of  transplantation  and  prolonged 
survival  in  primary  hyperoxaluria.  J Bone  Joint  Surg  (Am)  1981:  63:310-316 

18.  Skinner  R.  Tomson  CRV.  Tapson  JS:  Long  term  survival  on  haemodial- 
ysis in  primary  hyperoxaluria.  Int  J Artif  Organs  1990;  13:412-415 

19.  Noel  C.  Sault  M.  Dhondt  J.  et  al:  Primary  hyperoxaluria  diagnosed  after 
renal  transplantation.  J Nephrol  1989;  1:43-45 

20.  McDonald  JC.  Landreneau  MD,  Rohr  MS.  De  Vault  GA  Jr:  Reversal  by 
liver  transplantation  of  the  complications  of  primary  hyperoxaluria  as  well  as  the 
metabolic  defect.  N Engl  J Med  1989;  321:1 100-1 103 

21.  Lemann  J Jr:  Composition  of  the  diet  and  calcium  kidney  stones 
(Editorial).  N Engl  J Med  1993;  328:880-882 

22.  Day  DL.  Scheinman  JI,  Mahan  J:  Radiological  aspects  of  primary  hyper- 
oxaluria. AJR  Am  J Roentgenol  1986:  146:395-401 

23.  Nemcek  AA  Jr.  Ziewacz  JT.  Christiansen  R.  Conard  FU:  A 30-year-old 
woman  with  generalized  skeletal  pain.  Invest  Radiol  1987:  22:752-755 

24.  Arons  WL.  Christensen  WR.  Sosman  MC:  Nephrocalcinosis  visible  by 
x-ray  associated  with  chronic  glomerulonephritis.  Ann  Intern  Med  1955;  42:260- 
282 

25.  Toussaint  C.  De  Pauw  L,  Vienne  A,  et  al:  Radiological  and  histological 
improvement  of  oxalate  osteopathy  after  combined  liver-kidney  transplantation 
in  primary  hyperoxaluria  type  1.  Am  J Kidney  Dis  1993;  21:54-63 

26.  Mathews  M.  Stauffer  M,  Cameron  EC.  Maloney  N.  Sherrard  DJ:  Bone 
biopsy  to  diagnose  hyperoxaluria  in  patients  with  renal  failure.  Ann  Intern  Med 
1979;' 90:777-779 

27.  Absy  MM:  Atypical  features  of  primary  hyperoxaluria  in  end  stage  renal 
disease.  Am  J Nephrol  1991:  1 1:301-304 

28.  Moskow  BS:  Periodontal  manifestations  of  hyperoxaluria  and  oxalosis.  J 
Periodontol  1989;  60:271-278 

29.  Hoffman  GS,  Schumacher  HR.  Paul  H.  et  al:  Calcium  oxalate  micro- 
crystalline-associated  arthritis  in  end-stage  renal  disease.  Ann  Intern  Med  1 982: 
97:36-42 

30.  Reginato  AJ.  Ferreiro  Seoane  JL.  Barbazan  Alvarez  C.  et  al:  Arthropathy 
and  cutaneous  calcinosis  in  hemodialysis  oxalosis.  Arthritis  Rheum  1986: 
29:1387-1396 

31.  Winship  IM.  Saxe  NP.  Hugel  H:  Primary  oxalosis:  An  unusual  cause  of 
livedo  reticularis.  Clin  Exp  Dermatol  1991:  16:367-370 

32.  Spiers  EM.  Sanders  DY.  Omura  EF:  Clinical  and  histologic  features  of 
primary  oxalosis.  J Am  Acad  Dermatol  1990;  22(pt  2):952-956 

33.  Scheinman  JL  Najarian  JS.  Mauer  SM:  Successful  strategies  for  renal 
transplantation  in  primary  oxalosis.  Kidney  Int  1984:  25:804-81 1 

34.  Walls  J.  Morley  AR.  Kerr  DNS:  Primary  hyperoxaluria  in  adult  siblings: 
With  some  observations  on  the  role  of  regular  haemodialysis  therapy.  Br  J Urol 
1969:  41:546-553 


35.  Small  KW.  Scheinman  J.  Klintworth  GK:  A clinicopathological  study  of 
ocular  involvement  in  primary  hyperoxaluria  type  I.  Br  J Ophthalmol  1992: 
76:54-57 

36.  Boquist  L.  Lindqvist  B.  Ostberg  Y,  Steen  L:  Primary  oxalosis.  Am  J Med 
1973:  54:673-681 

37.  Moorhead  PJ.  Cooper  DJ,  Timperley  WR:  Progressive  peripheral  neu- 
ropathy in  patient  with  primary  hyperoxaluria.  Br  Med  J 1975:  2:312-313 

38.  Marangella  M.  Petrarulo  M,  Bianco  O.  Vitale  C.  Finocchiaro  P.  Linari  F: 
Glycolate  determination  delects  type  1 primary  hyperoxaluria  in  dialysis  patients. 
Kidney  Int  1991:  .39:149-154 

39.  Marangella  M.  Bagnis  C.  Bruno  M.  Petrarulo  M.  Gabella  P.  Linari  F: 
Determinants  of  oxalate  balance  in  patients  on  chronic  peritoneal  dialysis.  Am  J 
Kidney  Dis  1993;  21:419-426 

40.  Marangella  M.  Petrarulo  M.  Mandolfo  S.  Vitale  C.  Cosseddu  D,  Linari 
F:  Plasma  profiles  and  dialysis  kinetics  of  oxalate  in  patients  receiving  hemodial- 
ysis. Nephron  1992;  60:74-80 

41.  Salyer  WR.  Keren  D:  Oxalosis  as  a complication  of  chronic  renal  failure. 
Kidney  Int  1973;  4:61-66 

42.  Abuelo  JG.  Schwartz  ST.  Reginato  AJ:  Cutaneous  oxalosis  after  long- 
term hemodialysis.  Arch  Intern  Med  1992;  152:1517-1520 

43.  Ott  SM.  Andress  DL.  Sherrard  DJ:  Bone  oxalate  in  a long-term 
hemodialysis  patient  who  ingested  high  doses  of  vitamin  C.  Am  J Kidney  Dis 
1986;  8:450-454 

44.  Hockaday  TDR.  Clayton  JE,  Frederick  EW.  Smith  LH  Jr:  Primary  hyper- 
oxaluria. Medicine  (Baltimore)  1964:  43:315-345 

45.  Hall  EG.  Scowen  EF.  Watts  RWE:  Clinical  manifestations  of  primary 
hyperoxaluria.  Arch  Dis  Child  1960:  35:108-1 12 

46.  Murty  MLN.  Garg  I.  Date  A.  Jacob  CK.  Kirubakaran  MG.  Shastry  JCM: 
Renal  histology  for  the  diagnosis  of  primary  hyperoxaluria  in  patients  w ith  end- 
stage  renal  disease.  Nephron  1989:  53:81-82 

47.  Fanger  H.  Esparza  A:  Crystals  of  calcium  oxalate  in  kidneys  in  uremia. 
Am  J Clin  Pathol  1964:  41:597-603 

48.  Khan  SR:  Pathogenesis  of  oxalate  urolithiasis:  Lessons  from  experimen- 
tal studies  with  rats.  Am  J Kidney  Dis  1991;  17:398-401 

49.  Cochran  M.  Hodgkinson  A.  Zarembski  PM.  Anderson  CK:  Hyper- 
oxaluria in  adults.  Br  J Surg  1968;  55:121-128 

50.  Lieske  JC.  Spargo  BH,  Toback  FG:  Endocytosis  of  calcium  oxalate  crys- 
tals and  proliferation  of  renal  tubular  epithelial  cells  in  a patient  with  type  1 pri- 
mary hyperoxaluria.  J Urol  1992;  148:1517-1519 

51.  Zawada  ET  Jr.  Johnston  WH.  Bergstein  J:  Chronic  interstitial  nephritis: 
Its  occurrence  with  oxalosis  and  anti-tubular  basement  membrane  antibodies 
after  jejunoileal  bypass.  Arch  Pathol  Lab  Med  1981;  105:379-383 

52.  Wandzilak  TR.  Williams  HE:  The  hyperoxaluric  syndromes.  Endocrinol 
Metab  Clin  North  Am  1990:  19:851-867 

53.  Smith  LH:  Hyperoxaluric  states.  In  Coe  FL.  Favus  MJ  (Eds):  Disorders 
of  Bone  and  Mineral  Metabolism.  New  York.  NY.  Raven  Press.  1992.  pp  707- 
727 

54.  Borsatti  A:  Calcium  oxalate  nephrolithiasis:  Defective  oxalate  transport. 
Kidney  Int  1991:  39:1283-1298 

55.  Kasidas  GP.  Nemat  S,  Rose  GA:  Plasma  oxalate  and  creatinine  and 
oxalate/creatinine  clearance  ratios  in  normal  subjects  and  in  primary  hyperox- 
aluria: Evidence  for  renal  hyperoxaluria.  Clin  Chim  Acta  1990;  191:67-77 

56.  Chlebeck  PT.  Milliner  DS.  Smith  LH:  Long-term  prognosis  in  primary 
hyperoxaluria  type  II  (L-glyceric  aciduria).  Am  J Kidney  Dis  1994;  23:255-259 

57.  Yendt  ER.  Cohanim  M:  Absorptive  hyperoxaluria:  A new  clinical  enti- 
ty— Successful  treatment  with  hydrochlorothiazide.  Clin  Invest  Med  1986:  9:44- 
50 

58.  Sanz  P.  Reig  R:  Clinical  and  pathological  findings  in  fatal  plant  oxalosis: 
A review.  Am  J Forensic  Med  Pathol  1992;  13:342-345 

59.  Fitzpatrick  JM.  Kasidas  GP.  Rose  GA:  Hyperoxaluria  following  glycine 
irrigation  for  transurethral  prostatectomy.  Br  J Urol  1981 : 53:250-252 

60.  Nime  FA.  Hutchins  GM:  Oxalosis  caused  by  aspergillus  infection.  Johns 
Hopkins  Med  J 1973;  133:183-194 

61.  Mousson  C.  Justrabo  E.  Rifle  G.  Sgro  C.  Chalopin  JM.  Gerard  C: 
Pvridoxilate-induced  oxalate  nephropathy  can  lead  to  end-stage  renal  failure. 
Nephron  1993:  63:104-106 

62.  Wandzilak  TR.  D'Andre  SD.  Davis  PA,  Williams  HE:  Effect  of  high 
dose  vitamin  C on  urinary  oxalate  levels.  J Urol  1994;  151:834-837 

63.  Watts  RWE:  Treatment  of  renal  failure  in  the  primary  hyperoxalurias 
(Editorial).  Nephron  1990;  56:1-5 

64.  Schaumburg  H.  Kaplan  J.  Windebank  A.  et  al:  Sensory  neuropathy  from 
pyridoxine  abuse:  A new  megavitamin  syndrome.  N Engl  J Med  1983:  309:445-448 

65.  Irish  AB.  Doust  B:  Late  presentation  and  development  of  nephrocalci- 
nosis in  primary  hyperoxaluria.  Aust  N Z J Med  1992;  22:48-50 

66.  Grateau  G.  Grunfeld  JP.  Beurton  D.  Hannedouche  T.  Crosnier  J:  Post- 
surgical  deterioration  of  renal  function  in  primary  hyperoxaluria.  Nephrol  Dial 
Transplant  1987;  1:261-264 


WJM,  January  1996 — Vol  164,  No.  1 


Primary  Hyperoxaluria  Type  I — Kuiper  53 


67.  Milliner  DS,  Eickholt  JT,  Bergstralh  EJ.  Wilson  DM,  Smith  LH:  Results 
of  long-term  treatment  with  orthophosphate  and  pyridoxine  in  patients  with  pri- 
mary hyperoxaluria.  N Engl  J Med  1994;  331:1553-1558 

68.  Lloveras  JJ.  Durand  D.  Dupre  C,  et  al:  Combined  liver  kidney  transplan- 
tation in  primary  hyperoxaluria  type  1:  Prevention  of  the  recidive  of  calcium 
oxalate  deposits  in  the  renal  graft.  Clin  Nephrol  1992;  38:128-131 

69.  Leumann  E,  Hoppe  B.  Neuhaus  T:  Management  of  primary  hyperox- 
aluria: Efficacy  of  oral  citrate  administration.  Pediatr  Nephrol  1993;  7:207-21 1 

70.  Tan  IL.  Zonderland  HM.  Boeve  ER:  Oxalosis  provoked  by  extracorpore- 
al shock  wave  lithotripsy  (Letter).  Lancet  1994;  344:757-758 


71.  Katz  A.  Freese  D,  Danpure  CJ.  Scheinman  Jl.  Mauer  SM:  Success  of 
kidney  transplantation  in  oxalosis  is  unrelated  to  residual  hepatic  enzyme  activ- 
ity. Kidney  Int  1992;  42:1408-141 1 

72.  Cochat  P.  Faure  JL,  Divry  P.  et  al:  Liver  transplantation  in  primary  hyper- 
oxaluria type  1 (Letter).  Lancet  1989;  1:1 142-1  143 

73.  Williams  AW,  Smith  LH.  Wilson  DM.  Milliner  DS.  Hart  G,  McCarthy 
JT:  Removal  of  oxalate  with  hemodialysis  in  ESRD  patients  with  primary  hyper- 
oxaluria (Abstr).  J Am  Soc  Nephrol  1992:  3:690 


54 


Conferences  and  Reviews 


New  Developments  in  the  Diagnosis  and 
Treatment  of  Impotence 

RALPH  G.  DE  PALMA,  MD,  Reno , Nevada 

New  developments  in  the  diagnosis  and  treatment  of  impotence  or  erectile  dysfunction  are  increas- 
ingly based  on  better  understanding  of  the  erectile  process.  In  1978  it  was  thought  that  the  failure 
of  arterial  inflow  was  the  main  cause  of  male  erectile  dysfunction.  Emphasis  was  placed  on  methods 
of  corpus  cavernosal  revascularization.  In  recent  years,  interest  has  shifted  to  abnormal  cavernosal 
smooth  muscle  function.  An  understanding  of  the  erectile  process  was  greatly  enhanced  by  intra- 
cavernosal  administration  of  vasoactive  agents  in  1982  and,  more  recently,  the  use  of  prostaglandin 
Et  These  agents  promote  erection  by  causing  smooth  muscle  to  relax.  The  intracavernosal  adminis- 
tration of  vasoactive  agents  is  now  used  in  diagnosis  and  in  therapy.  Standard  approaches  to  diag- 
nosis and  therapy  still  vary,  but  more  rational  steps  are  evolving.  Considerable  progress  has  been 
made  in  quantifying  penile  blood  flow.  Increasingly  effective  therapies  are  available  for  an  estimat- 
ed 10  million  American  men  suffering  from  erectile  dysfunction.  Therapies  include  the  use  of  drugs, 
administering  vasoactive  agents  intracavernosally,  vacuum  constrictor  devices,  and  vascular  inter- 
ventions in  highly  selected  cases  of  arterial  or  venous  disease.  These  procedures  are  being  carefully 
reevaluated.  Critical  analysis  of  recent  results  suggests  that  about  7%  of  men  are  amenable  to  vas- 
cular interventions,  with  success  rates  approximating  70%  when  supplemental  therapy  is  used. 
(DePalma  RG:  New  developments  in  the  diagnosis  and  treatment  of  impotence.  West ) Med  1996;  164:54-61) 


Although  precise  data  are  unavailable,  an  estimated 
xi.10  million  American  men  are  impotent,  with  the 
incidence  increasing  with  age.1  By  age  65,  25%  of  men 
are  impotent,  and  by  age  80,  about  80%  of  men  are. 
Whereas  impotence  is  primarily  a dysfunctional  vascu- 
lar phenomenon,  a number  of  mechanisms  acting  alone 
or  interactively  contribute  to  erectile  failure.  In  this 
review,  I consider  current  developments  in  its  diagnosis 
and  treatment. 

History 

In  the  past  two  decades,  interest  in  the  diagnosis  and 
treatment  of  impotence  has  increased  dramatically. 
Beginning  with  Leriche’s  1923  observation  that  aortoil- 
iac  occlusion  caused  impotence  due  to  failure  of  the  per- 
fusion of  the  corporal  bodies,2  surgeons  became  interest- 
ed in  the  relationship  between  potency  and  cavernosal 
perfusion.3  Aortic  surgical  interventions  often  produced 
impotence,4  and  in  the  1970s,  techniques  were  devel- 
oped to  minimize  this  complication.5  It  was  also  realized 
that  vascular  surgical  procedures  could  be  applied  for 
corpus  cavernosal  revascularization.6,7 

Consequently,  corpus  cavernosal  revascularization 
was  emphasized  in  the  late  1970s  and  early  1980s.  In 
1982,  however,  it  was  found  that  erection  could  be  stim- 
ulated by  the  intracorporal  administration  of  the  vasoac- 


tive agents  papaverine  and  phentolamine.8,9  This  discov- 
ery helped  to  illuminate  the  processes  of  cavernosal 
smooth  muscle  function.  Administering  these  agents 
intracorporally  led  to  effective  methods  of  testing  and 
quantifying  various  aspects  of  erectile  dysfunction  as 
well  as  providing  an  important  tool  now  used  widely  in 
diagnosis  and  treatment.  Emphasis  shifted  from  simple 
mechanistic  efforts  for  increasing  arterial  inflow  toward 
sophisticated  investigations  of  corporal  smooth  muscle 
function.  Important  recent  contributions  include  elabo- 
ration of  the  roles  of  nitric  oxide  and  oxygen  tension  in 
normal  erection  and  the  delineation  of  mediators  of  cor- 
poral muscle  contraction  and  relaxation.10,11 

Physiology  of  Penile  Erection 

Penile  erection  results  from  a neurally  mediated 
increase  of  arterial  inflow  into  the  corporal  bodies  along 
with  a reduction  or  cessation  of  venous  outflow.  Recent 
findings  support  the  idea  that  endothelially  derived 
relaxant  factor  is  involved  in  nonadrenergic,  noncholin- 
ergic  neural  transmission,  which  leads  to  cavernosal 
smooth  muscle  relaxation  required  for  normal  erection.10 
Histochemically,  nerve  fibers  positive  for  the  reduced 
form  of  nicotinamide-adenine  dinucleotide  phosphate 
and  diaphorase  are  found  in  human  penile  tissue,  indi- 
cating nitric  oxide  synthase  activity.12  Other  neurotrans- 
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ABBREVIATIONS  USED  IN  TEXT 

CAOP  = cavernosa!  artery  occlusion  pressure 
DICC  = dynamic  infusion  cavernosometry 
and  cavemosography 
NPT  = nocturnal  penile  tumescence 
PBI  = penile  brachial  index 
PG  = prostaglandin 


mitters  such  as  vasoactive  intestinal  polypeptide  and 
fibers  positive  for  acetylcholinesterase  are  also  present. 

When  the  penis  is  flaccid,  the  corporal  smooth  mus- 
cle is  contracted;  contraction  is  due  to  a normally  pres- 
ent overriding  adrenergic  tone.13  With  erection,  smooth 
muscle  relaxation  occurs.  Various  other  receptors  are 
present  in  penile  smooth  muscle,  including  those 
responsive  to  vasoactive  intestinal  polypeptide,  dopa- 
mine, histamine,  prostaglandin  (PG),  and  probably  sev- 
eral other  substances. 

It  has  recently  been  reemphasized  that  the  initiating 
event  of  penile  erection  is  vasodilation."  With  increased 
intracavernosal  flow,  an  increased  amount  of  oxygen  is 
thought  to  stimulate  nitric  oxide  synthesis  by  cavernosal 


nerves  and  endothelium.  Cavernosal  oxygenation  pro- 
motes penile  erection,  whereas  hypoxemia  is  inhibitory. 
Testosterone,  in  addition  to  its  central  effects,  has  been 
shown  experimentally  to  stimulate  nitric  oxide  synthase 
activity  in  corporal  tissue,14  enhancing  sensitivity  to  cav- 
ernosal nerve  stimulation  in  animals. 

Hemodynamics  and  Diagnosis 

The  hemodynamics  of  the  erectile  process  are  shown 
in  Figure  1 . In  flaccidity,  the  corporal  smooth  muscle 
and  cavernosal  arteries  are  contracted,  and  the  emissary 
and  pudendal  veins  are  open.  The  intracavernosal  pres- 
sure is  equivalent  to  venous  pressure;  the  blood  in  the 
intracavernosal  spaces  is  desaturated.  It  is  important  to 
understand  this  physiologic  process,  which  has  recently 
been  reviewed.15  Current  diagnostic  methods  such  as 
dynamic  infusion  cavernosometry  and  cavemosography 
(DICC)  are  designed  to  measure  penile  pressure  and 
flow  changes.  At  low  intracavernosal  pressure  in  the 
flaccid  state,  a cavernosal  or  venous  leak  will  always  be 
detected  radiographically. 

In  the  next  stage,  the  intracavernosal  pressure 
increases  to  80  to  90  mm  of  mercury  synchronously  with 


Figure  1. — The  current  theory  of  penile  erection  is  illustrated.  Three  stages  of  erection  are  characterized 
by  pressure  measurements  during  dynamic  infusion  cavernosometry  and  cavemosography  and  after  the 
intracavernosal  administration  of  vasoactive  agents.  Note  the  vein  occlusion  in  the  second  stage. 
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Figure  2. — A right  oblique  schematic  is  shown  of  the  internal 
be  seen  on  highly  selective  angiography.  Note  the  landmarks 

progressive  smooth  muscle  relaxation,  facilitating  an 
increase  in  the  arterial  inflow.  With  full  relaxation,  the 
penile  veins  become  obstructed  due  to  the  occluding 
action  of  the  subalbugineal  smooth  muscle.  A fully  rigid 
erection  on  a vascular  basis  occurs  with  intracavemosal 
pressures  of  about  100  mm  of  mercury.  The  cavernosal 
artery  occlusion  pressure  (CAOP)  in  full  erection  tends  to 
equilibrate  with  the  intracavemosal  pressure  while  flow  is 
markedly  reduced.  With  pelvic  muscular  contraction, 
suprasystolic  pressures  are  generated,  maximum  rigidity 
occurs,  and  cavernosal  artery  flow  ceases  transiently  at 
this  stage.  For  diagnostic  purposes,  flow  changes  can  be 
measured  at  time  intervals  after  the  intracavemosal  admin- 
istration of  vasoactive  agents  using  duplex  sonography.16 

During  DICC,  the  pressure  at  which  the  cavernosal 
artery  flow  ceases  is  detected  by  a Doppler  probe  placed 
at  the  penile  base.  This  method  uses  artificial  erection 
generated  by  a roller  pump  infusion  of  warm  normal 
saline  solution.  The  pressure  at  which  the  signal  returns 
on  pump  flow  reduction  is  taken  as  the  CAOP.  This  value 
normally  ranges  from  80  to  90  mm  of  mercury,  with  a 
gradient  of  less  than  30  mm  of  mercury  as  compared 
with  a simultaneously  obtained  brachial  pressure.1718 

The  CAOP  is  an  indirect  assessment  of  the  adequacy 
of  arterial  flow.  Both  large-vessel  aortoiliac  disease  and 
abnormalities  of  the  pudendal  arterial  supply  (Figure  2) 
cause  arteriogenic  impotence.  The  flow  to  maintain 
erection  is  a measure  of  venous  efflux  provided  com- 
plete smooth  muscle  relaxation  has  been  obtained.  The 
flow  to  maintain  erection  considered  normal  by  our 
group  is  less  than  40  ml  per  minute  with  pressure  drops 
of  less  than  1 mm  of  mercury  per  second  on  flow  cessa- 
tion. The  standardization  of  DICC  depends  on  maxi- 
mum muscular  relaxation  using  the  intracavemosal 


artery  and  the  pudendal  artery  and  its  branches.  This  view  will 

administration  of  vasoactive  agents.  With  our  method, 
60  mg  of  papaverine  hydrochloride  and  2.5  mg  of  phen- 
tolamine  were  used.  Readministration  during  DICC  has 
recently  been  recommended  to  achieve  maximal  muscu- 
lar relaxation  and  linear  pressure-flow  relationships.19 
An  understanding  of  this  process  is  also  important  for 
demonstrating  penile  arterial  anatomy.  When  the  intra- 
cavernosal  administration  of  vasoactive  agents  produces 
full  erection,  radiographic  artifacts  due  to  cavernosal 
artery  flow  reduction  occur.  For  penile  artery  visualiza- 
tion, the  aim  of  this  procedure  is  tumescence,  not  full 
erection;  therefore,  smaller  doses  must  be  used. 

General  Causes  of  Impotence 

Although  vasculogenic  abnormalities  are  common, 
erectile  failure  is  also  caused  by  endocrine,  metabolic, 
neurologic,  and  psychogenic  factors.  As  can  be  seen 
from  the  physiology  of  erection,  erectile  failure  is  a vas- 
cular dysfunction.  Some  form  of  arterial  inflow  abnor- 
mality was  associated  with  this  complaint  in  about  45% 
of  patients  screened  in  a noninvasive  vascular  laborato- 
ry.15 Endocrine  causes  of  impotence  were  less  common: 
3%  to  4%  of  patients  demonstrated  lowered  testosterone 
levels.  In  screening  more  than  1,000  men,  I found  only  2 
cases  of  pituitary  prolactinomas.  In  both  men,  medical 
treatment  was  successful.  This  experience  is  similar  to 
that  in  a study  of  6,428  men.20  The  investigators  also 
reported  that  specific  endocrine  disorders  were  uncom- 
mon. They  found  20  cases  of  prolactinomas  and  noted 
that  the  restoration  of  a euthyroid  state  in  6 men  failed  to 
restore  erectile  function. 

The  most  common  associations  with  arteriogenic 
impotence  are  diabetes  mellitus  and  the  use  of  anti- 
hypertensive drugs.  Men  with  diabetes  can  show  neu- 
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ropathy  when  the  vascular  system  appears  to  be  normal 
by  noninvasive  testing.  Overall,  28%  of  men  screened 
neurologically  for  impotence  exhibited  one  or  more 
abnormalities  in  pudendal  or  tibial  evoked  potentials 
or  bulbocavernosal  reflex  times.21  The  importance  of 
these  findings  in  contributing  to  impotence  is  difficult 
to  assess,  as  some  of  these  men  also  have  existing  vas- 
cular abnormalities.  These  techniques  measure  somatic 
nerve  reflexes,  but  when  present,  abnormalities  point  to 
neurogenic  deficits  involving  the  genitourinary  tract. 
Such  men  are  often  exquisitely  sensitive  to  the  intracav- 
ernosal  administration  of  vasoactive  drugs.  The  detec- 
tion of  nerve  conduction  deficits  is  to  be  a warning  to 
avoid  initially  high  doses  of  these  agents,  which  could 
cause  priapism. 

Psychogenic  problems  are  also  often  present  in 
impotent  men.  Often  anxiety  and  enhanced  adrenergic 
tone  are  sufficient  to  override  intracavernosally  adminis- 
tered vasoactive  agents  in  office  settings.  Cigarette 
smoking  just  before  this  procedure  has  been  shown 
to  inhibit  erection  in  normal  men  after  the  administration 
of  80  mg  of  papaverine  hydrochloride.22  Despite  limita- 
tions of  the  procedure,  with  the  use  of  PGE,  (up  to  30 
|xg),  it  is  a key  diagnostic  and  therapeutic  tool.20,23  An 
erectile  response  after  this  procedure  suggests  that  the 
arterial  system  is  capable  of  delivering  adequate  flow 
and  that  corporal  relaxation  and  venous  closure  are  rela- 
tively functional. 

Although  neural  or  vascular  abnormalities  may  be 
present,  the  observation  of  an  effective  erection  after  the 
administration  of  vasoactive  agents  also  recommends  its 
use  as  therapy.  Such  therapy  can  be  effective  regardless 


TABLE  1 —Factors  in  Vasculogenic  Impotence 

Factor 

Probable  Cause 

Cavernosal 

Arteriolar 

Functional  or  anatomic;  helicine 
vessel  abnormalities;  blood  pres- 
sure medication 

Fibrosis 

Postpriapic;  drug  administration 

Peyronie's  disease 

Deformity  invading  cavernosal 
smooth  muscle;  venous  leakage 

through  tunica  albuginea 

Refractory  smooth  muscle . . . 

Hormonal:  prolactinemia,  low  tes- 
tosterone level;  blood  pressure 
medication;  metabolic:  diabetes 
mellitus,  uremia 

Venous  leakage 

Acquired 

Abnormal  tunica  albuginea;  trau- 
matic lesions 

Congenital  

Isolated  leakage  from  corpora  cav- 
ernosum  into  the  spongiosum 

Arterial 

Aortoiliac  atherosclerosis 
Steal  due  to  external  iliac  disease 
Occlusive  disease  of 

pudendal  arteries 

Occlusive  disease  of 

Atherosclerotic 

penile  arteries 

Atherosclerotic;  idiopathic  prolif- 
erative 

Atheroembolization 

of  the  cause  of  erectile  failure.  It  is  important  to  better 
delineate  possible  etiologic  factors  as  far  as  practicable 
in  individual  patients.  The  reasons  for  this  are  that  occult 
aortic  aneurysms  and  metabolic  disorders  such  as  ure- 
mia, diabetes  mellitus,  or  other  endocrinopathies  can 
cause  impotence. 

Impotence  due  to  nerve  damage  or  possible  arterial 
compromise  often  follows  prostatic,  rectal,  or  aortic 
operations.  Radiation  therapy  for  prostate  cancer  can 
cause  late  arterial  inflow  restriction.  Arterial  inflow 
compromise,  in  turn,  causes  venous  leakage.  Dynamic 
infusion  cavernosometry  and  cavernosography  alone, 
even  with  CAOP  measurement,  cannot  with  certainty 
suffice  for  the  diagnosis  of  venous  leakage.  When  both 
DICC  and  pudendal  arteriography  were  used,  23%  of 
men  with  normal  noninvasive  studies  and  suspected 
venous  leakage  were  found  to  have  associated  arterial 
obstructive  lesions.24  These  men  (average  age,  48.8 
years)  had  lesions  involving  the  pudendal  and  penile 
arteries.  Table  1 summarizes  the  many  mechanisms  that 
can  cause  vasculogenic  impotence. 

Approach  to  Diagnosis 

Various  noninvasive  or  invasive  alternatives  are  used 
to  investigate  cases  of  erectile  dysfunction.  There  is  as 
yet  no  universally  accepted  approach.  One  approach 
begins  with  a limited  patient  goal-directed  approach, 
depending  on  responsiveness  or  unresponsiveness  to  ini- 
tial therapy.25  If  simple  measures  such  as  oral  medica- 
tions fail,  more  elaborate  investigations  are  advised.18-26 
Should  the  intracavernosal  administration  of  vasoactive 
agents  fail  or  vacuum  constrictor  devices  prove  ineffec- 
tive, workup  would  then  progress  to  invasive  delin- 
eations of  abnormal  physiology.  Figure  3 illustrates  such 
a sequence. 

A diagnostic  sequence  based  on  noninvasive  neu- 
rovascular screening  can  also  be  used  before  the  office 
visit  for  a detailed  history  and  physical  examination.27 
Depending  on  the  initial  findings  and  a patient’s  desires, 
at  this  time,  erectile  function  can  be  observed  directly  by 
administering  PGE,  intracavernosally.  At  the  same  time, 
blood  specimens  are  obtained  for  prolactin,  testosterone, 
glucose,  and  prostatic-specific  antigen  levels.  As  noted, 
initial  noninvasive  neurovascular  testing  can  help  deter- 
mine the  diagnostic  category — that  is,  arteriogenic  or  neu- 
rogenic. This  method  of  testing  will  be  described  further. 

Noninvasive  vascular  testing  in  the  flaccid  penile 
state  uses  a penile  brachial  index  (PBI),  which  is  a ratio 
between  the  systolic  pressure  detected  by  a Doppler 
probe  placed  distal  to  an  inflated  2.5-cm  cuff.27-28  The 
reappearance  of  Doppler  signals  in  the  dorsal  artery 
branches  just  proximal  to  the  glans  signals  reflow.  This 
pressure  is  normally  systemic.  A PBI  of  0.75  suggests 
that  no  major  occlusion  exists  between  the  aorta  and  the 
distal  measurement  point.  A PBI  of  less  than  0.6  relates 
to  major  aortoiliac  occlusion  and  almost  always  to  erec- 
tile dysfunction.  Penile  pulse  waves  are  then  recorded 
using  a pneumoplethysmographic  cuff  with  a contained 
transducer.  This  procedure  measures  total  pulsations  of 
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Figure  3. — A flow  diagram  is  given  showing  a branched  logic 
chain  for  the  diagnosis  and  treatment  of  vasculogenic  impo- 
tence. The  dotted  lines  indicate  optional  pre-examination  test- 
ing. See  text.  CAOP  = cavernosal  artery  occlusion  pressure, 
DICC  = dynamic  infusion  cavernosometry  and  cavernosogra- 
phy,  HCI  = hydrochloride 

all  penile  arteries  as  the  cuff  compresses  the  penile  tis- 
sue at  a mean  arterial  pressure.  Variables  recorded  are 
crest  time,  waveform,  and  the  presence  or  absence  of  a 
dicrotic  notch  on  a polygraph  with  a chart  speed  of  25 
mm  per  second  and  a sensitivity  setting  of  1 . In  normal 
men,  the  upstroke  of  the  waveform  is  completed  by  0.2 
second  (that  is,  a 5-mm  space  at  a chart  speed  of  25  mm 
per  second),  and  normal  waveforms  vary  from  5 to  30 
mm  in  height. 

Although  these  noninvasive  vascular  laboratory  tests 
help  define  arteriogenic  impotence,  impotence  due  to 
venous  leak  and  other  causes  are  not  detected.  In  later 
studies,  the  sensitivity  of  these  tests  was  shown  to  pre- 
dict an  abnormal  arteriogram  in  85%  of  cases.18 
Specificity — the  percentage  of  true-negative  tests — was 
70%.  The  advantage  of  plethysmographic  testing  lies  in 
the  ability  to  define  arteriogenic  inflow  problems  before 
the  office  visit.  These  tests  can  be  simply  and  inexpen- 
sively done  by  a vascular  technologist.  Neurologic  test- 
ing uses  pudendal  evoked  potentials,  which  have  been 
shown  to  yield  consistently  reproducible  values. 2U9-,° 

Because  many  impotent  patients  have  diabetes, 
pudendal  responses  are  compared  with  spinal  and  corti- 
cal evoked  responses  from  tibial  nerve  stimulation. 
Mean  bulbocavernosal  reflex  times  of  28.3  to  37.5  mil- 
liseconds compare  with  measured  values  from  other  lab- 
oratories.10 Although  this  type  of  testing  is  more  time- 
consuming  and  expensive  than  penile  pressure  and 
waveform  analysis,  it  also  provides  important  pretreat- 
ment data.  This  testing  is  useful  in  planning  initial  doses 
for  the  intracavernosal  administration  of  vasoactive 


agents,  in  determining  candidacy  for  further  vascular 
studies,  and  in  demonstrating  the  presence  of  neurolog- 
ic disorders  affecting  the  lower  genitourinary  tract. 

These  data  facilitate  a careful  history  and  goal- 
directed  physical  examination.  A history  of  a gradual 
onset  of  erectile  failure  in  the  absence  of  traumatic  life 
events  implies  organicity.  The  complaint  of  claudication 
or  physical  findings  of  aortoiliac  disease,  aneurysmal  or 
occlusive,  suggest  a diagnosis  of  arteriogenic  impo- 
tence, supported  by  abnormalities  seen  on  noninvasive 
arterial  testing.27  A recent  and  novel  observation  is  that 
small  aneurysms  occasionally  relate  to  an  abrupt  onset 
of  impotence.  This  event  due  to  atheroembolism  can  be 
documented  by  noninvasive  studies.-11 

The  presence  of  risk  factors  for  atherosclerosis, 
mainly  smoking,  hyperlipidemia,  hypertension,  and  dia- 
betes, suggests  a diagnosis  of  arteriogenic  impotence,  as 
does  a history  of  pelvic  or  perineal  trauma.  The  onset  of 
impotence  immediately  after  pelvic  or  arterial  surgical 
therapy  is  critical.  Finally,  the  presence  of  diabetes  and 
any  drug  or  alcohol  use  must  be  assessed. 

Physical  examination  is  often  unrevealing  when 
small-vessel  arterial  disease  causes  impotence.  Leg- 
pulse  deficits  or  femoral  bruits  suggest  macroarterial 
disease.  Sensory  testing  of  extremities,  perineum,  and 
the  glans  occasionally  detects  neuropathy,  but  neurolog- 
ic laboratory  testing  is  much  more  sensitive.  After  exam- 
ining the  prostate  and  rectum,  palpating  the  corporal 
bodies  for  Peyronie’s  plaques  and  the  testes  completes 
the  examination.  At  this  time,  10  to  30  |xg  of  PGE, 
should  be  administered  intracavernosally  to  observe  the 
quality  of  erection  achieved  and  to  assess  the  response  to 
therapy.  The  patient  should  remain  in  the  office  for  at 
least  an  hour  following  this  procedure. 

Duplex  sonography  can  be  used  at  this  point  to  scan 
the  penile  vessels  after  administering  the  vasoactive 
agent.16-12  Control  values  for  normal  men  are  required  for 
this  procedure.  For  example,  in  middle-aged  men  after 
the  administration  of  PGE,  and  visual  sexual  stimula- 
tion, a 70%  increase  in  deep  cavernosal  arterial  diameter 
and  a systolic  peak  blood  flow  velocity  in  the  range  of 
30  cm  per  second  have  been  described  as  normal. 
Duplex  scanning  can  also  detect  venous  leakage  with 
high  diastolic  flows,  although  here  the  data  are  less 
secure.  Considerable  interest  exists  in  using  this  type 
of  testing  for  selecting  invasive  procedures  such  as 
arteriography  or  DICC.  My  approach  is  to  observe  the 
quality  of  erection  after  increasing  intracavernosal 
doses;  when  failure  occurs  or  a Peyronie’s  plaque 
is  found,  duplex  scanning  is  recommended.  Ultra- 
sonography can  also  scan  for  previously  undetected 
abdominal  aneurysms.  Duplex  scanning  after  the  intra- 
cavernosal administration  of  a vasoactive  agent,  howev- 
er, is  more  time-consuming  than  noninvasive  vascular 
studies  and  requires  a physician’s  presence  before  and 
after  administering  the  agent. 

A recent  study  shows  the  diagnostic  problems  of 
evaluating  the  veno-occlusive  mechanism.  Duplex  scan- 
ning with  the  evaluation  of  end-diastolic  flow  showed 
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22%  false-positive  results.33  When  abnormalities  of 
veno-occlusions  were  diagnosed  using  end-diastolic 
flow,  subsequent  nocturnal  penile  tumescence  (NPT) 
monitoring  proved  to  be  normal  in  8 of  37  men.  The 
findings  suggested  anxiety  in  the  clinical  setting  where 
duplex  scanning  was  done.  I do  not  use  NPT  monitoring 
routinely,  but  select  this  test  when  psychogenic  impo- 
tence is  likely  or  in  cases  of  injury  with  continuing 
medicolegal  problems.  It  is  done  optimally  in  a formal 
sleep  laboratory  with  three  nights  of  monitoring  and 
the  measurement  of  penile  rigidity  when  erection 
occurs.34  Normal  penile  rigidity  or  pressure  is  taken  at 
400  to  500  grams  of  axial  buckling  pressure.  This  test 
is  both  time-consuming  and  expensive,  but  it  is  impor- 
tant because  a normal  sleep  erection  virtually  rules 
out  organic  erectile  dysfunction.  For  screening  purposes, 
a Rigiscan  home  NPT  monitor  is  also  employed.  This 
may  help  by  minimizing  both  the  expense  and  anxiety  in 
the  clinical  situation. 

Treatment 

At  the  outset,  men  with  erectile  dysfunction  can  be 
treated  nonsurgically.  Avoiding  cigarette  smoking, 
alcohol  abuse,  and  drug  use  are  first  steps.  Currently 
available  oral  drug  therapy  includes  isoxsuprine  hy- 
drochloride, an  a, -adrenergic  blocker;  yohimbine 
hydrochloride;  a presynaptic  adrenergic-receptor  agonist, 
trazodone  hydrochloride;  and  vacuum  constrictor 
devices.  Four  trials  have  been  done  with  yohimbine  with 
varying  results,  some  patients  showing  improvement 
compared  with  those  taking  placebos.35  The  time  to 
improvement  has  ranged  from  three  days  to  three  weeks, 
and  this  drug  appears  to  be  effective  mainly  when  psy- 
chogenic factors  are  present.  External  vacuum  devices 
have  been  reported  to  be  effective  in  men  for  whom 
administering  vasoactive  agents  intracavernosally  had 
failed,  as  measured  by  patient  rating  and  device  return.36 
Although  self-administering  PGE,  is  common,  a search 
continues  for  locally  or  intraurethrally  applicable  mate- 
rials to  avoid  the  need  for  intracavernosal  administra- 
tion.37,38 It  is  now  clear  that  orally  administered  drugs  can 
induce  erection  and  even  cause  priapism.13  The  mecha- 
nism of  action  of  these  drugs  is  likely  an  inactivation  of 
a-adrenoceptor  activity  in  cavernosal  smooth  muscle. 

For  patients  with  diabetes  and  men  with  neurovascu- 
lar dysfunction,  prosthetic  devices  can  be  recommended 
for  those  refractory  to  intracavernosal  PGE,  administra- 
tion. The  advantages  and  disadvantages  of  these  devices 
have  been  summarized.39  Over  the  past  two  decades,  an 
estimated  250,000  men  in  the  United  States  have 
received  penile  prostheses.  Modern  physiologic  inflat- 
able prostheses  are  self-contained  with  a built-in  cylin- 
der pump  (a  2-piece  device)  or  are  three-piece  devices. 
These  consist  of  two  cylinders  connected  to  a scrotal 
pump  without  connectors  because  these  were  often  the 
cause  of  failure.  An  outcome  analysis  was  done  from 
January  1984  to  December  1993  of  328  implants,  with 
follow-up  data  being  obtained  in  246,  for  a 75%  follow- 
up rate.  The  infection  rate  for  primary  implants  was 


4.3%;  for  secondary  implants,  it  was  10.8%.  Depending 
on  the  prosthetic  type,  82%  to  90%  of  patients  reported 
satisfactory  prosthetic  function,  but  only  71%  of  men 
were  satisfied  with  the  device.  An  interesting  new  devel- 
opment is  the  soft  Subrini  implant.40,41  This  is  neither 
inflatable  nor  is  it  meant  to  provide  rigidity.  Rather,  the 
device  fills  the  cavernosal  body  to  allow  normal  tumes- 
cence in  naturally  erotic  situations. 

Vascular  Interventions 

Were  implants  totally  satisfactory,  they  would  be 
more  widely  used.  A functional  vascular  reconstruction 
is  a more  satisfactory  option,  but  microvascular  recon- 
structions of  penile  vessels  and  venous  ligation  proce- 
dures are  being  reassessed.42  Skepticism  exists  regarding 
the  many  variants  of  penile  revascularization  or  venous 
ablation  because  reported  success  rates  range  from  33% 
to  100%.  Little  life-table  data  exist  to  support  these 
claims,43  and  no  uniform  methods  of  postoperative  sur- 
veillance have  been  agreed  on.  Thus,  in  1996  the  true 
success  rates  of  corporal  revascularization  or  venoabla- 
tive  procedures  are  as  yet  unknown.44  This  situation  is 
similar  to  the  early  period  of  coronary  artery  revascular- 
ization operations.  Clearly,  penile  microvascular  bypass- 
es and  venous  interruption  are  evolving  procedures. 
Better  diagnostic  criteria,  techniques,  and  follow-up 
methods  are  needed. 

Aortoiliac  surgical  techniques  that  perfuse  the  inter- 
nal iliac  arteries  and  spare  autonomic  nerves  are  less 
controversial.15  Not  only  can  iatrogenic  impotence  be 
avoided,  but  potency  can  be  restored  in  58%  of  men.  In 
our  recent  report  of  ten  years  of  experience  with  vascu- 
lar intervention  for  impotence,  men  with  the  sole  com- 
plaint of  impotence  underwent  interventions  for  aortoil- 
iac aneurysms  or  occlusive  disease.45  In  these  men,  58% 
resumed  spontaneous  function  over  follow-up  periods 
ranging  from  33  to  48  months;  an  additional  15%  func- 
tioned with  intracavernosally  administered  agents  or 
vacuum  constrictor  devices.  These  men  with  aortoiliac 
disease  averaged  61  years  of  age.  In  contrast,  during  the 
same  period,  men  selected  for  microvascular  procedures 
for  penile  artery  bypass,  deep  dorsal  vein  arterialization, 
and  venous  ligation  had  an  average  age  of  42  to  47.3 
years.  This  age  difference  was  statistically  significant  at 
a P value  of  .001  by  analysis  of  variance.  A significant 
difference  between  observed  and  expected  frequencies 
of  spontaneous  erection  was  shown  between  those 
undergoing  aortoiliac  interventions  and  men  having 
penile  arterial  or  venous  procedures.  At  33  to  48  months 
after  these  operations,  only  27%  to  33%  of  men  report- 
ed spontaneous  erection.  When  intracavernosal  adminis- 
tration of  PGE,  or  vacuum  constrictor  devices  were 
added,  however,  72%  to  77%  reported  functional  erec- 
tions that  could  not  be  previously  obtained. 

When  the  diagnostic  screening  sequences  previously 
described  were  used18,24,27  and  patients  with  diabetes  mel- 
litus  and  those  with  hypertension  were  excluded,  6%  to 
7%  among  a group  of  1,094  men  became  candidates  for 
vascular  interventions  of  differing  types.  A later  analysis 
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was  done  of  1,145  cases  of  male  impotence,  and  in  a 
subset  of  23  men  with  the  primary  complaint  of  impo- 
tence, 1 1 were  found  to  have  aneurysms  and  12  had  aor- 
toiliac  occlusions.31  Noninvasive  studies  suggested  that 
three  probably  had  internal  iliac  or  pudendal  artery 
embolization  that  appeared  to  relate  to  the  abrupt  onset 
of  impotence.  About  1%  of  men  with  the  complaint  of 
impotence  in  this  series  have  an  associated  aortic 
aneurysm.  In  men  with  risk  factors  such  as  smoking  or 
hypertension  and  when  abdominal  palpation  is  inconclu- 
sive, ultrasound  screening  is  useful  to  examine  the  aor- 
toiliac  segments.  This  small  but  important  subgroup  of 
older  men  demands  careful  workup  because  enlarging 
aneurysms  are  potentially  lethal. 

The  Future 

Most  men  with  erectile  dysfunction  can  be  treated 
medically.  The  main  modalities  of  therapy  are  the  intra- 
cavernosal  administration  of  PGE,  and  the  use  of  vacu- 
um constriction  devices.  The  search  for  locally  applica- 
ble or  oral  agents  promises  to  be  intense.  Drug  testing 
will  rely  on  an  enhanced  knowledge  of  cavernosal 
smooth  muscle  function  and  will  require  more  precise 
methods  of  objective  documentation  of  results.  The  like- 
ly mechanisms  of  action  of  new  agents  will  relate  to  an 
inhibition  of  a-adrenergic  activity  and  the  potentiation 
of  other  endogenous  inhibitors  of  smooth  muscle  con- 
traction.13 These  drugs  might  also  be  found  to  exert  ben- 
eficial effects  in  peripheral  vessels. 

The  process  responsible  for  declining  erectile  func- 
tion with  age  needs  to  be  more  clearly  delineated.  This 
process  is  not,  as  previously  thought,  a simple  progres- 
sion of  arterial  insufficiency  and  may  not  even  be  a 
manifestation  of  disease.  Changes  in  the  structure  and 
function  of  aging  cavernosal  smooth  muscle  and  neuro- 
transmitters are  as  yet  poorly  documented.46  Decreased 
nitric  oxide  synthase  has  been  shown  in  cavernosal  tissue 
of  aging  rats.47  The  local  changes  in  penile  tissue  occur 
in  conjunction  with  age-related  decrements  in  nocturnal 
penile  tumescence  in  frequency  and  degree,  along  with 
decreased  sexual  desire  and  coital  frequency.4* 

The  diagnosis  and  treatment  of  erectile  dysfunction 
continue  to  advance.  A well-disciplined  diagnostic  and 
therapeutic  approach  will  rely  less  frequently  on  vascu- 
lar interventions,  except  in  the  interesting  subgroup  of 
those  with  aortoiliac  disease  who  require  surgical  inter- 
vention. Opportunities  exist  for  improving  prosthetic 
devices  and  refining  choices  and  techniques  of 
microvascular  procedures.  The  treatment  of  men  with 
erectile  dysfunction  requires  a unique  sensitivity  to  the 
needs  and  aspirations  of  each  person,  along  with  atten- 
tion to  details  of  diagnosis  and  therapy.  Outcomes  are 
satisfying  as  effective  diagnostic  methods  and  treatment 
have  become  better  defined. 
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Important  Advances  in  Clinical  Medicine 


Emergency  Medicine 

Scott  Votey,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  emer- 
gency medicine.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authorita- 
tive reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamiliar  with 
a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Emergency  Medicine  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Scott  Vote}’,  MD,  and  the  panel. 


Pediatric  Fever  Guidelines 

At  least  two  thirds  of  children  visit  a physician  for  an 
acute  febrile  illness  before  they  are  3 years  old. 
Respiratory,  gastrointestinal,  and  urinary  tract  infections 
are  most  common  in  this  age  group.  Occult  bacteremia 
may  occur  in  conjunction  with  any  of  these  infections  and 
most  often  occurs  in  children  with  fever  without  a known 
source  and  in  those  with  otitis  media.  By  definition,  oc- 
cult bacteremia  is  not  characterized  by  any  specific  sub- 
jective or  objective  findings  and  is  more  frequent  in 
children  with  higher  temperatures.  Since  the  introduction 
of  the  haemophilus  b polysaccharide  vaccine,  the  most 
frequent  etiologic  bacteria  are  Streptococcus  pneumoniae 
and  Neisseria  meningitidis,  accounting  for  about  90% 
and  4%,  respectively,  of  the  species  identified  in  blood 
cultures.  If  a child  with  bacteremia  is  not  given  anti- 
microbial therapy,  the  overall  risk  of  persistent  fever  is 
42%,  of  persistent  bacteremia  19%,  and  of  meningitis 
10%.  The  risk  of  meningitis  occurring  in  children  with  S 
pneumoniae  bacteremia  managed  as  outpatients  without 
antibiotic  therapy  is  about  5%. 

Occult  urinary  tract  infections  occur  in  about  7%  of 
male  infants  younger  than  6 months  and  8%  of  female  in- 
fants younger  than  1 year  with  fever  without  a source. 
Only  80%  of  these  infants  will  have  greater  than  5 leuko- 
cytes per  high-power  field  in  the  urine  sediment  or  a urine 
dipstick  test  positive  for  leukocyte  esterase  or  nitrite.  A 
Gram’s  stain  of  urine  sediment  will  reveal  bacteria  in 
99%  of  these  infants.  When  occult  urinary  tract  infections 
may  be  present,  urine  cultures  should  be  done  for  all  male 
infants  younger  than  6 months  and  all  female  infants 
younger  than  1 year  with  fever  without  a source  before 
antibiotics  are  empirically  prescribed. 

The  relative  risk  of  occult  bacteremia  is  five  times 
higher  in  children  with  a leukocyte  count  of  15  X lCf  per 
liter  or  higher  (>15,000  per  mm3)  (13%  versus  2.6%). 
Therefore,  the  leukocyte  count  may  be  used  to  determine 


which  children  3 to  36  months  of  age  with  a fever  with- 
out a source  should  have  a blood  culture  and  antibiotic 
treatment.  The  use  of  the  leukocyte  count  as  a screening 
test  will  reduce  by  two  thirds  the  number  of  patients  in 
whom  cultures  are  done  and  who  are  treated,  but  will  re- 
sult in  25%  of  children  whose  bacteremia  goes  undetected 
and  untreated. 

Blood  cultures  are  recommended  in  children  between 
3 and  36  months  of  age  with  fever  without  a source  (tem- 
perature, >39.0°C)  if  the  leukocyte  count  is  15  X 10M  per 
liter  or  higher.  Blood  cultures  are  not  necessary  when  the 
presumptive  diagnosis  of  a viral  syndrome  is  supported 
by  a benign  clinical  appearance  and  the  presence  of  other 
family  members  or  frequent  contacts  with  an  obvious 
viral  syndrome. 

The  use  of  parenteral  antibiotic  therapy  is  a cost- 
effective  approach  to  the  management  of  children  at  risk 
of  occult  bacteremia.  When  the  results  of  the  blood  or 
urine  culture  are  reported  as  presumptively  positive,  the 
child  should  be  reexamined.  Children  who  are  still  febrile 
or  who  appear  ill  should  have  another  blood  culture  and 
be  admitted  to  a hospital  for  parenteral  antibiotic  therapy 
pending  the  results  of  these  cultures.  Children  who  are 
afebrile  and  appear  well  may  be  treated  with  the  intra- 
venous administration  of  an  appropriate  antibiotic  or  a 
ten-day  course  of  oral  antibiotics  (or  both). 

LARRY  J.  BARAFF.  MD 

Los  Angeles,  California 
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New  Treatment  of  Atrial  Fibrillation 

The  emergency  department  therapy  for  atrial  fibrilla- 
tion and  in  particular  atrial  fibrillation  with  concurrent 
congestive  heart  failure  has  undergone  substantial  change 
in  the  past  few  years.  It  is  one  of  the  most  common  ar- 
rhythmias emergency  physicians  encounter.  Atrial  fibril- 
lation results  in  a chaotic  and  ineffectual  contraction  of 
the  atrium  that  in  turn  produces  irregular  and  frequently 
rapid  ventricular  contraction.  Rapid,  irregular  ventricular 
contraction  reduces  effective  diastolic  filling  and  cardiac 
output.  Atrial  fibrillation  and  congestive  heart  failure  of- 
ten coexist,  and  one  disorder  can  precipitate  the  other. 
Left  atrial  dilatation  associated  with  congestive  heart  fail- 
ure can  result  in  atrial  fibrillation.  In  patients  with  con- 
trolled heart  failure,  the  onset  of  atrial  fibrillation  can 
reduce  diastolic  filling  sufficiently  to  tip  the  patient  into 
moderate  or  severe  failure.  The  combination  of  rapid 
atrial  fibrillation  and  congestive  heart  failure  presents  a 
management  challenge. 

Regardless  of  the  cause  of  the  fibrillation,  the  emer- 
gency management  aim  is  usually  the  same:  control  the 
rate.  Rate  control  improves  diastolic  filling  and  cardiac 
output.  Digoxin  has  been  used  in  the  past  for  rate  control 
in  stable  patients.  But  whereas  digoxin  has  the  advantage 
of  being  a positive  inotrope,  it  has  a slow  onset  of  action. 
In  an  unstable  patient,  cardioversion  has  been  the  pre- 
ferred option.  Conversion  to  sinus  rhythm  in  an  emer- 
gency department  is  not  usually  the  therapeutic  goal  for 
three  reasons:  First,  in  many  patients  the  goal  is  not  at- 
tainable. Second,  after  about  three  days  of  atrial  fibrilla- 
tion, an  intra-atrial  thrombus  can  form.  Conversion  to 
sinus  rhythm  without  previous  anticoagulation  may  result 
in  thromboembolism.  Third,  rate  control  alone  is  suffi- 
cient to  improve  hemodynamics. 

Rate  control  in  patients  with  atrial  fibrillation  can  be 
achieved  rapidly  with  the  calcium  channel  blockers, 
which  act  by  slowing  atrioventricular  (AV)  nodal  conduc- 
tion. Verapamil  has  been  used  to  slow  rapid  atrial  fibrilla- 
tion but  causes  vasodilation  and  is  a negative  inotrope. 
Verapamil  can  precipitate  deterioration  or  even  hypoten- 
sion in  patients  with  congestive  heart  failure.  Diltiazem  is 
a newer  calcium  channel  blocker  that  has  substantial  ad- 
vantages over  verapamil  in  the  treatment  of  rapid  atrial 
fibrillation.  Diltiazem  has  similar  effects  on  the  AV  node 
as  verapamil,  but  has  less  negative  inotropy  and  periph- 
eral vasodilatory  effects. 

Several  studies  have  confirmed  the  safety  and  efficacy 
of  the  use  of  diltiazem  in  patients  with  congestive  heart 
failure  with  atrial  fibrillation  or  flutter.  Intravenous  dilti- 
azem can  be  safely  used  in  most  patients  with  rapid  atrial 
fibrillation  who  are  not  hypotensive,  and  it  has  the  advan- 
tage of  a short  duration  of  effect  and  relatively  little  nega- 
tive inotropy.  An  initial  bolus  of  20  mg  (or  0.25  mg  per 
kg),  followed  by  a continuous  infusion  (usually  started  at 
10  mg  per  hour)  often  leads  to  smooth  rate  control  in  a 
time-frame  suitable  for  emergency  medicine.  Studies  of 
intravenous  diltiazem  use  in  patients  with  rapid  atrial  fib- 
rillation and  heart  failure  have  shown  improvements  in 


cardiac  output  and  stroke  volume,  with  concomitant 
decreases  in  systolic  blood  pressure,  systemic  vascular  re- 
sistance, and  heart  rate.  The  pulmonary  capillary  wedge 
pressure  usually  remains  unchanged.  Disadvantages  to  in- 
travenous diltiazem  use  include  a small  but  notable  risk  of 
hypotension,  particularly  in  those  patients  with  low  car- 
diac outputs,  and  a relatively  high  cost — especially  con- 
sidering the  need  for  a coronary  care  unit  bed  in  a patient 
who  might  otherwise  be  admitted  to  a telemetry  unit. 

Combination  therapy  with  the  (3-blocker  esmolol  hy- 
drochloride and  digoxin  is  another  approach  to  achieving 
prompt  rate  control  of  atrial  fibrillation  in  an  emergency 
department.  The  premise  of  combination  therapy  is  to  use 
a rapidly  acting  agent  to  gain  rate  control  while  giving  the 
patient  digoxin,  a slower  but  longer-acting  agent.  (3- 
Blockers  slow  the  ventricular  response  in  atrial  fibrillation 
but  have  the  disadvantage  of  negative  inotropy.  Esmolol 
overcomes  some  of  the  limitations  of  other  (3-blockers 
because  it  is  ultrashort-acting  and  therefore  allows  intra- 
venous titration  and  rapid  resolution  of  effect  if  hypoten- 
sion ensues. 

Further  study  validating  the  safety  and  efficacy  of  this 
approach  will  be  necessary  before  it  can  be  recommended 
for  general  use.  Its  use  has  been  limited  primarily  to  pa- 
tients with  thyrotoxicosis  who  are  often  refractory  to 
more  conventional  means  of  treatment. 

Digoxin  can  now  be  used  in  combination  with  intra- 
venous magnesium  for  rapid  rate  control.  An  initial  load- 
ing dose  of  2 grams  of  magnesium  sulfate  (given  over  15 
minutes)  is  followed  by  0.5  mg  of  digoxin  intravenously 
and  a continuous  infusion  of  magnesium  ( 1 gram  per  hour 
for  4 hours).  This  regimen  achieves  excellent  rate  control 
for  most  patients  within  two  to  four  hours.  Magnesium  is 
relatively  inexpensive  and  would  be  particularly  attractive 
for  those  patients  at  risk  for  magnesium  depletion,  such  as 
those  with  alcoholism  or  patients  taking  diuretics.  There 
are.  however,  rare  reports  of  long  pauses  when  high  doses 
(10  grams  or  more)  are  given.  The  use  of  magnesium  is 
contraindicated  in  patients  with  renal  insufficiency. 

MEL  E.  HERBERT.  MBBS.  BMedSci 
SCOTT  R.  VOTEY.  MD 
FRANK  RUIZ.  MD 
Sylmar,  California 
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Automobile  Restraint  Systems 
and  Injury  Prevention 

Despite  the  fact  that  emergency  physicians  see  peo- 
ple every  day  who  have  been  injured  in  motor  vehicle 
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accidents  (MVAs),  driving  a car  is  becoming  safer  all  the 
time.  Fatality  rates  have  been  falling  steadily  for  several 
decades  due  to  many  factors.  Improvements  have  oc- 
curred in  road  design,  education,  and  automobile  design 
features  that  absorb  the  energy  of  collisions,  such  as  col- 
lapsible steering  columns,  padded  dashes,  crumple  zones, 
and  laminated  glass.  None  of  these  factors  has  had  more 
effect  on  safety  than  restraint  systems,  which  reduce  the 
risk  of  ejection  and  lessen  collisions  between  the  occu- 
pant and  the  interior  of  the  vehicle. 

Seat  belts  have  been  available  in  automobiles  since  the 
1950s.  but  did  not  achieve  majority  usage  rates  until  states 
started  imposing  mandatory  seat-belt  use  in  the  1970s  and 
1 980s.  Currently  48  states  have  mandatory  seat-belt  laws, 
and  all  50  states  require  child  safety  seats.  Belt  usage 
rates  soared  from  about  10%  in  the  1970s  to  the  current 
estimates  of  67%  nationwide  and  83%  in  California.  The 
National  Highway  Traffic  Safety  Administration  esti- 
mates that  a three-point  seat  belt  alone  reduces  fatalities 
by  45%,  and  if  an  air  bag  is  also  present,  there  is  an  addi- 
tional 10%  reduction  in  fatalities.  Drivers  must  be  cau- 
tioned, however,  that  air  bags  used  without  seat  belts  are 
insufficient  protection  because  they  offer  little  protection 
in  lateral  collisions  and  do  not  prevent  ejection.  Since 
1990  the  requirements  for  United  States-produced  pas- 
senger cars  include  automatic  restraints  for  the  front  seat 
(air  bags  or  automatic  belts)  and  three-point  belts  (lap  and 
shoulder)  for  the  back  seat.  By  the  1998  model  year,  driv- 
er and  front-seat-passenger  air  bags  will  be  required  on  all 
new  cars,  along  with  manual  lap  and  shoulder  belts  in  the 
front  and  rear  seats. 

Seat  belts  and  air  bags  alter  the  distribution  of  injuries 
produced  in  MVAs,  and  they  even  cause  some  injuries  of 
their  own.  These  injuries  depend  on  the  configuration  of 
the  belt  system.  For  example,  the  classic  “seat-belt  syn- 
drome’' of  a lumbar  “chance”  fracture  and  intestinal  in- 
jury is  caused  by  a lap  belt  riding  up  onto  the  abdomen  of 
the  occupant  during  sudden  deceleration.  Although  air 
bags  have  caused  some  serious  injuries  such  as  ocular 
trauma  and  atrial  rupture,  most  are  less  severe  and  include 
abrasions  to  the  face,  chest,  and  arms.  Manufacturers  are 
attempting  to  improve  air  bag  materials  so  that  they  are 
lighter,  more  compact,  and  less  abrasive. 

Some  problem  areas  persist  for  restraint  systems. 
Children  who  are  too  large  for  protective  child  safety 
seats  but  too  small  to  properly  fit  into  seat  belts  designed 
for  adults  are  at  risk.  Many  manufacturers  have  intro- 
duced shoulder  belts  with  adjustable  anchors  to  combat 
this  problem.  The  lateral  collision  is  also  a particular 
problem  because  there  is  less  room  to  absorb  the  collision 
energy  before  it  reaches  the  occupant(s). 

No  discussion  of  injury  prevention  in  MVAs  would  be 
complete  without  mentioning  the  effects  of  alcohol  use. 
Alcohol  use  is  involved  in  48%  of  fatal  MVAs.  A third  of 
the  drivers  between  the  ages  of  21  and  29  who  are  in- 
volved in  a fatal  accident  are  intoxicated.  Although  the 
number  of  alcohol-related  fatalities  in  MVAs  is  slowly 
falling,  large  reductions  in  morbidity  and  mortality  could 


be  achieved  by  further  reductions  in  the  prevalence  of 
drunk  driving.  Regardless  of  how  effective  restraint  sys- 
tems may  become,  the  best  way  to  prevent  injuries  is  to 
prevent  accidents. 

We  should  be  optimistic  that  advances  in  vehicle 
safety  will  continue  to  reduce  the  number  and  extent  of 
injuries,  and  we  should  encourage  our  patients  and  their 
children  to  buckle  up.  We  also  need  to  continue  to  educate 
people  not  to  drink  and  drive. 

GREGORY  w.  HENDEY,  MD 

Fresno,  California 
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Use  of  Ultrashort-Acting  Hypnotic 
Agents  in  Emergency  Departments 

Emergency  physicians  are  faced  with  myriad  reasons  to 
use  anesthetic  agents  in  the  course  of  practice.  Often  there 
is  a need  to  do  painful  procedures  in  an  emergency  de- 
partment for  diagnosis  and  treatment,  such  as  minor  sur- 
gical or  orthopedic  procedures  or  endotracheal  intubation. 
Sometimes  the  need  is  for  sedation  alone.  A new 
approach  to  inducing  unconsciousness  rapidly  in  patients 
is  the  use  of  ultrashort-acting  sedative-hypnotic  agents, 
such  as  propofol,  etomidate,  and  methohexital  sodium. 
The  ideal  agent  should  have  a quick  onset  of  action,  a 
duration  sufficient  for  the  procedure,  and  a rapid  recovery 
profile  with  minimal  side  effects.  All  three  drugs  share 
similar  features  of  rapid  onset  and  recovery,  but  each  pro- 
duces some  degree  of  cardiorespiratory  depression. 
Careful  monitoring  of  oxygenation,  ventilation,  and  cir- 
culation is  mandatory.  These  drugs  alone  do  not  provide 
analgesia  or  neuromuscular  blockade,  so  other  drugs 
should  be  administered  for  those  purposes.  The  concomi- 
tant administration  of  narcotics  and  hypnotics  may 
increase  the  incidence  and  severity  of  side  effects. 

Propofol  is  a phenol  derivative  prepared  in  a solu- 
tion of  10%  soybean  oil  and  1.2%  egg  phosphatide 
(Intralipid).  Administering  propofol  intravenously  (2.0  to 
2.5  mg  per  kg  of  body  weight)  produces  unconsciousness 
within  30  seconds.  Lower  doses  can  be  used  for  sedation 
for  various  procedures,  either  by  small  boluses  (0.2  to  0.4 
mg  per  kg)  or  by  infusion.  Patients  awaken  more  rapidly 
and  completely  than  after  other  induction  agents,  usually 
in  several  minutes.  These  properties  make  propofol  espe- 
cially suitable  for  patients  who  are  expected  to  be  dis- 
charged after  the  procedure  is  completed.  Propofol 
reduces  the  cerebral  metabolic  rate  for  oxygen  and 
has  been  used  to  treat  refractory  status  epilepticus. 
Cardiovascular  depression,  as  evidenced  by  decreases  in 
blood  pressure  (without  a change  in  the  heart  rate),  is 
greatest  with  the  use  of  propofol  and  may  be  exaggerated 
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in  patients  who  are  hypovolemic,  elderly,  or  those  with 
compromised  left  ventricular  function.  The  induction  of 
unconsciousness  may  be  associated  with  hypoventilation 
or  apnea. 

Etomidate  is  an  imidazole  derivative  that  also  has  a 
rapid  onset  of  action  and  rapid  recovery  profile.  It  causes 
less  cardiovascular  and  respiratory  depression  than  propo- 
fol. After  administration,  the  heart  rate  and  cardiac  output 
remain  unchanged,  but  the  mean  arterial  pressure  may  fall 
slightly  due  to  a decrease  in  systemic  vascular  resistance. 
Etomidate  is  appropriately  used  for  procedures  such  as 
endotracheal  intubation  and  is  given  intravenously  in  a 
single  induction  dose  of  0.3  mg  per  kg.  Its  use  is  well 
suited  for  patients  with  closed  head  injuries  because  it  de- 
creases the  cerebral  metabolic  rate  without  causing  sub- 
stantial myocardial  depression.  Minor  side  effects  in 
some  patients  include  myoclonus  and  nausea  and  vomit- 
ing. Long-term  use- in  critically  ill  patients  has  been  asso- 
ciated with  adrenocortical  suppression  and  increased 
mortality.  Plasma  cortisol  levels  are  reduced  four  to  eight 
hours  after  a single  induction  dose.  The  implications  of 
this  short-term  decrease  are  not  well  studied,  but  gener- 
ally it  does  not  produce  serious  complications. 

Methohexital  is  a barbiturate  that  produces  its  effects 
through  specific  receptors  in  the  y-aminobutyrate  system. 
An  intravenous  dose  of  1 mg  per  kg  produces  uncon- 
sciousness in  less  than  a minute.  Recovery  from  uncon- 
sciousness is  more  rapid  with  methohexital  than  with 
other  barbiturates,  but  is  comparable  to  the  other  ultra- 
short-acting agents.  It  also  can  cause  myocardial  depres- 
sion, and  it  lacks  analgesic  properties.  Methohexital  is  the 
only  agent  that  has  been  studied  prospectively  in  emer- 
gency departments.  Its  use  was  found  to  be  appropriate 
for  many  different  procedures,  although  there  was  some 
variation  in  the  reported  success  rate  for  each  indication. 

Propofol,  etomidate,  and  methohexital  are  useful  ad- 
ditions to  the  pharmacologic  armamentarium  for  the  care 
of  patients  in  emergency  departments.  Physicians  who 
use  these  agents  must  be  skilled  at  caring  for  critically  ill 
patients  and  be  prepared  to  manage  the  complications  of 
these  drugs.  Appropriate  monitoring  and  airway  manage- 
ment equipment  must  be  available.  Education  and  guide- 
lines for  use  can  help  minimize  adverse  outcomes. 

MICHAEL  S.  SCHNEIDER.  MD 
Orange,  California 

WENDY  C.  COATES,  MD 
Torrance.  California 
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Asthma  Advances  and 
Controversies 

The  management  of  acute  asthma  continues  to  evolve 
at  a dizzying  rate.  As  a consequence,  many  time-honored 


management  practices  have  become  questionable,  result- 
ing in  considerable  confusion.  Whereas  there  continues  to 
be  no  substitute  for  a good  history,  patients’  estimation  of 
the  severity  of  their  own  illness  has  been  shown  to  be  dis- 
appointingly unreliable.  In  some  series,  as  much  as  60% 
of  patients  estimate  their  disease  severity  incorrectly,  at 
least  as  verified  by  peak  flows.  Furthermore,  although 
many  of  the  classic  signs  of  acute  severe  asthma  help  con- 
firm severity,  many  of  these  signs — severe  dyspnea, 
wheeze,  accessory  muscle  use,  inability  to  speak — are  ab- 
sent even  in  a patient  in  extremis.  Thus,  the  absence  of 
such  signs  cannot  reliably  rule  out  severe  disease. 

Peak  flows,  one  of  the  few  objective  measurements 
available,  are  also  imperfect  predictors  because  they  are 
effort  dependent,  do  not  consider  attack  duration  (shorter 
episodes  tend  to  respond  more  rapidly  and  completely  to 
initial  treatment),  and  are  subject  to  individual  variation. 
Consequently,  patients  must  be  coached  to  provide  a 
maximum  effort  (best  of  3),  and  results  should  be  inter- 
preted relative  to  normal  values. 

Pulse  oximetry  is  currently  enjoying  a wave  of  popu- 
larity. Although  it  appears  to  be  useful  as  a confirmatory 
tool  at  extremes  of  disease  (arterial  blood  oxygen  satura- 
tion [Sao,]  of  <93%  is  considered  severe  and  an  Sao,  of 
>95%  mild),  its  usefulness  as  a predictor  of  the  need  for 
hospital  admission  in  moderately  ill  patients  (Sao,,  93% 
to  95%)  is  poor.  Arterial  blood  gas  measurements  are  only 
necessary  in  patients  with  severe  disease,  and  chest  x-ray 
films  are  only  indicated  when  a particular  complication — 
for  example,  pneumothorax,  pneumonia — is  suspected. 
Unfortunately,  oxygen  therapy  has  been  given  low  prior- 
ity in  acute  asthma.  Most  patients  either  get  nothing  or  2 
liters  by  nasal  cannula.  In  patients  with  acute  severe 
asthma,  this  is  clearly  inappropriate  because  there  is  now 
good  evidence  that  such  patients  die  of  acute  hypoxia,  and 
not  arrhythmias,  as  previously  thought. 

Hydration  in  the  past  was  widely  touted,  especially  in 
children.  Unfortunately,  it  has  not  been  shown  to  affect 
pulmonary  secretions  in  patients  who  have  normal  access 
to  fluids,  and  many  cases  of  pulmonary  edema  have  been 
reported.  Small  children  unable  to  access  fluids  may  re- 
quire hydration  if  objectively  depleted. 

Currently  (3-aerosols  are  an  open-ended  issue.  It  ap- 
pears that  the  larger  the  dose  and  the  more  frequently  it  is 
administered,  the  greater  the  improvement  without  a cor- 
responding increase  in  side  effects. 

In  critically  ill  patients,  it  appears  that  continuous 
therapy  is  superior  to  the  traditional  intermittent  regimens 
in  both  children  and  adults.  Whereas  there  is  an  associa- 
tion between  sicker  patients  using  more  drug  and  having 
increased  mortality,  any  direct  fault  attributable  to  the  13- 
aerosols  seems  to  be  due  to  an  overreliance  on  them  by 
patients  and  an  underappreciation  by  physicians  of  the  ad- 
ditional need  for  steroids.  Perhaps  (3-agonists  could  be 
blamed  for  engendering  a false  sense  of  security  (espe- 
cially the  longer-acting  agents)  because  they  provide 
symptomatic  relief  but  do  little  to  affect  the  underlying  in- 
flammatory process.  Their  appropriate  use  lies  in  treating 
acute  episodes  and  should  always  be  coupled  with  steroid 
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therapy  in  moderate  to  severe  disease.  (3-Aerosols  used  in 
maintenance  therapy  are  now  recommended  on  an  as- 
needed  basis  with  a steroid  or  cromoglycate  derivative 
given  regularly.  In  patients  with  mild  to  moderate  disease, 
administering  these  drugs  through  a metered-dose  inhaler 
coupled  with  a holding  chamber  is  equivalent  to  handheld 
or  mask  nebulization. 

Parenteral  adrenergic  agents  (terbutaline,  epinephrine) 
are  appropriate  when  maximal  inhalational  therapy  fails 
because  of  severe  unremitting  airway  obstruction,  and 
these  agents  can  be  lifesaving.  Parenteral  theophylline, 
however,  produces  less  bronchodilation  than  (3-aerosols 
and  increases  the  toxicity  but  not  the  efficacy  of  treat- 
ment: dosing  is  problematic.  In  addition,  signs  of  minor 
toxicity  (nausea  and  vomiting)  do  not  necessarily  precede 
those  of  major  toxicity  (seizures  and  arrhythmias),  and 
life-threatening  toxicity  is  not  always  predicted  by  the 
magnitude  of  the  serum  level  and  can  be  particularly  dif- 
ficult to  treat.  The  use  of  parenteral  theophylline  in  pa- 
tients with  acute  asthma  should  no  longer  be  controversial 
but  rather  should  be  considered  obsolete. 

Anticholinergic  agents  have  proved  tremendously  ef- 
fective in  patients  with  chronic  obstructive  pulmonary 
disease,  but  this  is  generally  not  so  in  asthma.  Usually 
greater  benefit  will  be  obtained  from  one  more  dose  of  a 
(3-aerosol  than  adding  an  anticholinergic. 

The  aphorism  “(3-Aerosols  treat  the  symptoms, 
steroids  treat  the  disease”  should  always  be  kept  in  mind 
because  asthma  is  an  inflammatory  disease.  By  modify- 
ing the  immune  response  and  increasing  the  responsive- 
ness to  (3-agonists,  steroids  have  particular  benefit  in 
decreasing  the  incidence  of  early  recurrence  and  produc- 
ing steady  resolution  of  an  acute  exacerbation.  The  early 
use  of  parenteral  steroids  in  emergency  medicine  has  not 
been  shown  to  reduce  the  incidence  of  admissions,  but 
such  therapy  should  be  started  in  an  emergency  depart- 
ment. In  addition,  there  is  no  advantage  to  the  parenteral 
over  the  oral  route  of  administration,  unless  the  patient  is 
unable  to  swallow.  Magnesium,  while  safe  and  cheap,  has 
been  shown  to  be  a mild,  short-acting  bronchodilator  that 
offers  little  or  no  advantage  over  existing  agents. 

The  use  of  mechanical  ventilation  should  be  avoided 
whenever  possible,  but  it  is  the  treatment  of  last  resort. 
Once  a patient  has  been  intubated,  oxygenated,  paralyzed, 
and  sedated,  avoiding  the  occurrence  of  high  peak  airway 
pressures  (>50  cm  of  water)  is  more  important  than  that 
of  hypercarbia.  The  former  is  associated  with  possibly  fa- 
tal barotrauma  whereas  the  latter  can  be  managed  with 
helium-oxygen  mixtures.  Helium-oxygen  mixtures  dra- 
matically improve  ventilation  by  decreasing  resistance  to 
flow  and  increasing  carbon  dioxide  diffusion,  among 
other  effects.  With  asthma  mortality  rates  still  rising 
rapidly,  the  need  for  new  approaches  and  technologies 
will  continue.  Patient  education,  prophylactic  therapies, 
and  earlier  and  more  aggressive  rescue  treatment  will 
form  the  basis  of  fighting  this  disturbing  trend. 

RUSS  KINO.  MD 

Los  Angeles.  California 
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Dexamethasone  Use  in  Croup 

Croup,  or  acute  viral  laryngotracheobronchitis,  is  the 
most  common  cause  of  acute  upper  airway  tract  obstruc- 
tion in  children  aged  6 months  to  6 years,  resulting  in 
more  than  20,000  hospital  admissions  annually;  its  inci- 
dence peaks  in  fall  and  winter.  Croup’s  characteristic 
symptoms  of  loud  barking  cough,  inspiratory  stridor,  re- 
tractions, and  variable  respiratory  distress  are  usually 
mild  and  self-limited,  but  the  spectrum  of  disease  is  great. 
Severe  cases  require  admission  to  a hospital  and,  even 
rarely,  intubation  for  the  airway  obstruction.  Traditional 
management  has  included  the  use  of  humidified  air,  with 
supplemental  oxygen  and  nebulized  racemic  epinephrine 
in  patients  with  severe  or  refractory  presentations.  The  ef- 
fect of  nebulized  epinephrine  disappears  within  two 
hours,  however,  giving  little  long-term  benefit. 

Corticosteroid  administration  has  been  suggested  as  a 
treatment  adjunct  in  the  management  of  croup.  Theo- 
retically, steroids  may  act  to  reduce  subglottic  edema  and 
obstruction  by  decreasing  capillary  permeability  and  sup- 
pressing the  local  inflammatory  reaction  seen  in  laryngo- 
tracheobronchitis. Early  studies  that  failed  to  show  benefit 
have  been  criticized  for  inadequate  steroid  doses,  incon- 
sistent diagnostic  criteria,  failure  to  choose  appropriate 
outcome  measures,  and  other  methodologic  flaws.  Two 
recent  randomized,  double-blinded,  placebo-controlled 
trials  using  intramuscular  dexamethasone,  0.6  mg  per  kg 
of  body  weight,  for  patients  admitted  to  a hospital  with 
croup  have  shown  substantial  improvements  in  patients’ 
clinical  indices  as  measured  using  a “croup  score.”  This  is 
a numeric  assessment  of  the  severity  of  respiratory  symp- 
toms, including  inspiratory  stridor,  retractions,  air  entry, 
cyanosis,  and  level  of  consciousness.  The  croup  scores 
were  measured  at  12  and  24  hours  after  the  drug’s  admin- 
istration. A meta-analysis  of  nine  earlier  published  reports 
of  1,126  patients  admitted  to  a hospital  also  concluded 
that  parenteral  steroid  use  had  beneficial  effects  when 
compared  with  the  effects  of  placebo.  Most  recently,  pa- 
tients treated  through  an  emergency  department  have  also 
been  shown  to  have  abatement  of  their  clinical  symptoms 
when  given  intramuscular  dexamethasone  as  compared 
with  placebo  at  24  hours. 

There  are  few  contraindications  to  a single  dose  of 
parenteral  corticosteroids.  The  use  of  a single  intramuscu- 
lar dose  of  0.6  mg  per  kg  of  dexamethasone  can  now  be 
considered  standard  therapy  for  most  children  presenting 
to  an  emergency  department  with  moderate  or  severe 
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croup.  The  drug’s  long  half-life  of  36  to  54  hours  allows 
for  a single-dose  regimen.  Equipotent  doses  of  another 
corticosteroid  given  orally,  intravenously,  or  intramuscu- 
larly could  also  be  expected  to  improve  the  outcome,  but 
there  are  fewer  data  supporting  various  alternative  regi- 
mens than  those  for  single-dose  dexamethasone  given  in- 
tramuscularly. 

The  role  of  corticosteroids  in  emergency  department 
management  of  croup  may  expand  in  the  future  to  include 
the  use  of  nebulized  corticosteroids.  Nebulized  budes- 
onide,  a synthetic  glucocorticoid  with  relatively  strong 
topical  anti-inflammatory  effects  and  low  systemic  activ- 
ity has  recently  been  shown  to  allow  earlier  discharge 
from  an  emergency  department  and  a reduced  rate  of  sub- 
sequent hospital  admissions  compared  with  placebo.  An 
advantage  of  this  therapy  is  its  relatively  rapid  onset  of  ef- 
fect; improvements  can  be  seen  as  early  as  an  hour  after 
administration.  The  exact  role  of  this  new  therapy  for 
croup,  however,  remains  to  be  determined. 

BEVERLY  H.  BAUMAN,  MD 
Los  Angeles,  California 

GARY  VILKE,  MD 
THEODORE  CHAN.  MD 
San  Diego,  California 
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Ottawa  Ankle  Decision  Rules 

The  revised  Ottawa  ankle  and  foot  rules  are  simple, 
specific  guidelines  used  to  assist  physicians  in  deciding 
which  blunt  ankle  and  foot  injuries  require  radiographs  to 
exclude  fracture.  With  less  than  15%  of  ankle  injuries  re- 
sulting in  substantial  fracture,  the  objective  is  to  eliminate 
radiographs  in  patients  with  injuries  with  a low  probabil- 
ity of  fracture.  The  rules  assume  a patient  has  a normal 
level  of  consciousness  and  no  competing  pain. 

The  criteria  for  ankle  radiographs  are  pain  in  the 
malleolar  area  plus  one  or  more  of  the  following; 

• Bone  tenderness  at  the  posterior  edge  of  the  distal  6 
cm  or  tip  of  the  lateral  or  medial  malleolus,  or 

• Inability  to  bear  weight  both  immediately  after  the 
injury  and  in  the  emergency  department.  Weight-bearing 
is  defined  as  the  ability  to  take  four  steps,  two  on  each 
foot,  with  or  without  a limp. 

The  foot  rules  require  pain  in  the  midfoot  plus  one  or 
more  of  the  following: 

• Bone  tenderness  at  the  base  of  the  fifth  metatarsal 
or  navicular,  or 

• Inability  to  bear  weight  immediately  after  the  injury 
and  in  the  emergency  department,  as  described  above. 


Large  studies  assessing  these  rules  have  shown  a 
100%  sensitivity  in  identifying  important  fractures. 
Fractures  are  defined  as  bone  fragments  greater  than  3 
mm  in  breadth,  a size  that  makes  a patient  a more  likely 
candidate  for  rigid  immobilization.  The  rules  have  safely 
allowed  the  reduction  of  the  number  of  emergency  depart- 
ment radiographs  of  the  ankle  and  foot  by  close  to  30%. 
This  leads  to  a reduction  in  time  spent  in  the  emergency 
department,  less  cost  for  the  visit  by  eliminating  the  radi- 
ographs, and  less  radiation  exposure  to  patients.  This  has 
been  accomplished  without  compromising  patient  satis- 
faction when  an  effort  is  made  to  educate  the  patient  on 
why  a radiograph  is  not  necessary. 

Some  smaller  studies  have  questioned  the  sensitivity 
of  the  rules  when  used  by  health  care  providers  other  than 
emergency  department  physicians.  When  residents, 
nurses,  physician  assistants,  interns,  and  medical  students 
are  included,  however,  the  sensitivity  remains  at  more 
than  93%.  A thorough  education  process  is  necessary,  in- 
cluding access  to  simple  diagrams  to  ensure  accuracy  in 
applying  the  rules. 

Other  criteria  often  empirically  thought  to  add  impor- 
tant data  points,  such  as  mechanism  of  injury,  a “crack- 
ing” sound,  ecchymosis,  decreased  range  of  motion,  a 
positive  drawer  sign,  soft-tissue  tenderness,  and  proximal 
fibular  tenderness,  do  not  prove  to  be  helpful  in  increas- 
ing the  sensitivity  of  the  selection  criteria. 

The  ankle  part  of  the  study  has  been  validated  in  a 
small  group  of  children  (68  patients  with  14  fractures), 
aged  2 to  18  years,  again  finding  100%  sensitivity  and  a 
25%  decrease  in  the  number  of  radiographs. 

The  rules  have  not  been  validated  for  use  in  pregnant 
patients,  but  there  is  no  reason  to  expect  that  they  would 
not  apply  as  effectively.  Furthermore,  a reduction  in  radi- 
ation exposure  would  seem  to  be  a particular  benefit  of 
the  rules  in  these  patients. 

These  decision  rules,  while  having  a low  specificity, 
do  not  miss  important  fractures.  Despite  their  implemen- 
tation, about  77%  of  ankle  radiographs  are  still  negative 
for  fracture.  The  rules  are  substantially  better  at  identify- 
ing patients  with  fractures  than  are  physicians  applying 
personal  clinical  criteria. 

LESLIE  MILNE,  MD 
San  Diego,  California 
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Preventive  Care  in 
Emergency  Departments 

Emergency  departments  (EDs)  have  emerged  as  vital 
possible  sites  for  providing  preventive  care.  Although  the 
delivery  of  comprehensive  preventive  care  in  EDs  is  not 
practical,  selected  preventive  care  measures  may  be  pro- 
vided according  to  the  needs  and  desires  of  patients 
served.  Preventive  care  services  that  may  be  feasibly  pro- 
vided include  immunizations,  disease  screening  measures, 
injury  prevention,  and  domestic  violence  screening. 

The  alarmingly  low  prevalence  of  complete  immu- 
nization in  pediatric  populations  has  sparked  the  call  for 
ED  vaccination  of  children.  In  a study  of  preschool-aged 
children  presenting  to  an  urban  ED,  it  was  found  that 
most  patients  were  well  enough  to  receive  a vaccination. 
If  vaccinations  were  offered  to  these  children  in  the  ED, 
immunization  percentages  would  have  increased  20% 
over  a control  group. 

Elderly  people  likewise  have  suffered  from  deplorably 
low  rates  of  immunization.  Despite  the  Centers  for 
Disease  Control  and  Prevention’s  long-standing  recom- 
mendation that  everyone  older  than  65  receive  a pneumo- 
coccal vaccination  and  yearly  influenza  vaccines,  most 
older  people  fail  to  receive  either  vaccines.  These  recom- 
mended vaccines  have  minimal  contraindications  to  ad- 
ministration, are  paid  for  by  Medicare,  and  can  easily  be 
provided  for  minor  care  of  elderly  patients  in  EDs. 

Several  disease  screening  and  preventive  care  mea- 
sures can  be  done  in  non-critically  ill  ED  patients. 
Patients  who  are  hypertensive  at  triage  should  have  sev- 
eral blood  pressures  taken  before  discharge  and.  if  ele- 
vated, should  be  referred  for  evaluation  and  possible 
treatment  of  hypertension.  Using  the  CAGE*  or  other 
simple  questionnaires,  screening  and  referral  for  alcohol 
abuse  can  be  accomplished  in  high-risk  ED  groups.  More 
complex  ED-centered  screening  programs  for  cervical 
cancer,  hypercholesterolemia,  syphilis,  and  human  im- 
munodeficiency virus  have  also  been  reported. 

The  provision  of  injury  prevention  information,  such 
as  car-seat  and  seat-belt  guides,  is  a logical  extension  of 
after-care  instructions  for  the  millions  of  injured  patients 
seen  in  EDs  annually.  Furthermore,  using  videotapes, 
pamphlets,  and  other  educational  materials,  EDs  can  also 
educate  noninjured  patients  and  families  about  safety  dur- 
ing their  idle  waiting  room  times.  It  was  recently  reported 
that  few  children  treated  for  injuries  receive  documented 
injury  prevention  instruction. 

The  medical  care  entry  point  for  many  victims  of  vio- 
lence, the  ED  is  a critical  site  for  preventive  care  interven- 
tion against  domestic  violence.  One  study  showed  that 
emergency  physicians  usually  fail  to  recognize  this  prob- 
lem. Although  domestic  violence  was  a reason  for  seek- 
ing care  in  the  ED  for  1 1.7%  of  women  who  had  current 

*The  CAGE  test  consists  of  the  following  questions: 

Have  you  ever  felt  you  should  Cut  down  on  your  drinking? 

Have  people  ever  Annoyed  you  by  criticizing  your  drinking? 

Have  you  ever  felt  bad  or  Guilty  about  your  drinking? 

Have  you  ever  had  a drink  first  thing  in  the  morning  to  help  yourself  feel  better 
(Eye-opener)? 


male  partners,  the  history  of  domestic  violence  was 
elicited  in  only  13%  of  these  women.  Tragically,  54.2% 
of  all  female  ED  patients  interviewed  reported  a past  oc- 
currence of  domestic  violence.  To  improve  the  detection 
of  this  silent  epidemic,  ED  physicians  must  be  cognizant 
of  its  varied  presentations.  Incorporating  questions  re- 
garding domestic  violence  in  the  history  for  all  female  ED 
patients  is  one  possible  method  to  achieve  the  goal  of 
halting  this  epidemic. 

Physicians  have  argued  that  costs,  medical  record 
difficulties,  and  lack  of  support  staff  time  prohibit  effec- 
tive delivery  of  preventive  care  in  the  ED.  They  assert 
that  ED  preventive  care  may  produce  fragmented, 
sporadic  primary  care  and  bog  down  an  already  over- 
loaded emergency  medical  system.  Yet,  many  preventive 
care  measures,  such  as  those  described  herein,  are  simple, 
inexpensive,  and  do  not  require  extensive  record  keeping. 
In  light  of  substantial  deficiencies  in  the  overall  delivery 
of  preventive  care  in  the  United  States,  with  a growing 
underclass  that  lacks  access  to  any  primary  care, 
EDs  must  consider  providing  selected  preventive  care 
measures  for  non-critically  ill  patients  as  part  of  emer- 
gency care. 

ROBERT  M.  RODRIGUEZ.  MD 

Stanford,  California 
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Drug  Interactions  Associated 
With  Terfenadine  and  Related 
Nonsedating  Antihistamines 

Terfenadine  (Seldane,  Marion  Merrell  Dow)  and  astem- 
izole  (Hismanal.  Janssen  Pharmaceutical)  are  widely  pre- 
scribed nonsedating  antihistamines.  Since  1990,  when  a 
case  of  torsades  de  pointes  was  reported  in  a patient  using 
terfenadine  and  ketoconazole  concomitantly,  the  potential 
for  arrhythmias  has  been  described  when  terfenadine  or 
astemizole  is  used  in  excessive  doses,  in  a patient  with  he- 
patic dysfunction,  or  when  used  concomitantly  with  keto- 
conazole or  erythromycin.  These  drug-drug  interactions 
have  been  implicated  in  a number  of  serious  episodes,  and 
recent  research  suggests  that  the  incidence  of  concurrent 
prescribing  may  be  increasing.  This  report  summarizes 
the  risk  factors  for  ventricular  arrhythmias  developing 
with  the  use  of  terfenadine  and  other  nonsedating  antihis- 
tamines. 

Terfenadine  is  rapidly  and  extensively  metabolized  by 
hepatic  first-pass  metabolism  by  a specific  hepatic 
cytochrome  P450  enzyme,  CYP3A4,  which  converts  ter- 
fenadine to  its  active  metabolite,  terfenadine  carboxylate. 
After  usual  dosages,  the  parent  compound  cannot  be 
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detected  using  standard  assays.  When  unmetabolized  ter- 
fenadine  accumulates,  however,  it  can  induce  a quinidine- 
like  delay  in  cardiac  repolarization  that  increases  the  risk 
of  ventricular  arrhythmias  such  as  torsades  de  pointes. 
Consequently,  any  increase  in  the  serum  concentration  of 
unmetabolized  terfenadine  increases  the  risk  of  QT  pro- 
longation and,  therefore,  serious  cardiac  arrhythmias. 

Several  clinical  situations  can  lead  to  increased  levels 
of  unmetabolized  terfenadine.  In  cases  of  acute  overdose 
(as  low  as  360  mg)  or  in  patients  with  impaired  liver  func- 
tion. the  hepatic  metabolism  of  terfenadine  may  be  over- 
whelmed. In  addition,  several  medications  can  impair  the 
metabolism  of  terfenadine.  Because  ketoconazole  is  an 
imidazole  antifungal  agent  with  potent  inhibitory  effects 
on  cytochrome  P450,  unmetabolized  terfenadine  is  de- 
tectable when  these  drugs  are  used  concomitantly.  In  six 
healthy  volunteers,  the  concomitant  use  of  terfenadine 
and  ketoconazole  resulted  in  substantial  increases  in  un- 
metabolized terfenadine  and  lengthening  of  the  QT 
interval  in  all  six  subjects.  The  related  compound,  itra- 
conazole, demonstrates  the  same  inhibitory  effect.  By  a 
similar  mechanism,  erythromycin  blocks  the  metabolism 
of  terfenadine,  although  probably  to  a somewhat  lesser 
degree  than  does  ketoconazole.  Whereas  other  macrolide 
antibiotics  such  as  troleandomycin  and  clarithromycin 
produce  similar  inhibitory  effects,  azithromycin  may  not 
undergo  P450  oxidation  and  does  not  appear  to  interact 
with  terfenadine  in  preliminary  studies.  Because  cy- 
closporin is  metabolized  by  the  same  hepatic  cytochrome 
as  terfenadine,  agents  that  have  been  shown  to  inhibit 
cyclosporin  metabolism  may  exhibit  similar  effects  on 
terfenadine,  including  metronidazole,  verapamil,  dilti- 
azem,  and  grapefruit  juice.  Finally,  caution  should  be 
used  when  administering  terfenadine  concomitantly  with 
agents  that  prolong  the  QT  interval  such  as  type  IA 
antiarrhythmics  (quinidine  sulfate,  procainamide  hydro- 
chloride, and  disopyramide  phosphate),  tricyclic  antide- 
pressants, sotalol  hydrochloride,  haloperidol  (a  structural 
analogue  of  terfenadine),  thioridazine,  probucol,  cis- 
apride, and  pentamidine. 

Astemizole  is  metabolized  by  the  same  cytochrome 
enzyme,  and  unmetabolized  astemizole  also  demonstrates 
QT  prolongation  when  serum  concentrations  are  in- 
creased. Cases  of  adverse  cardiovascular  events  have  been 
reported  when  astemizole  has  been  taken  with  eryth- 
romycin, ketoconazole,  or  itraconazole  or  at  higher  than 
the  recommended  dose.  In  general,  any  of  the  described 
conditions  related  to  terfenadine  toxicity  should  be  con- 
sidered for  astemizole  as  well. 

Loratadine  (Claritin,  Schering)  and  cetirizine  hy- 
drochloride (not  yet  approved  by  the  Food  and  Drug 
Administration)  are  newer  nonsedating  antihistamines 
that  have  not  shown  cardiotoxic  effects  in  preliminary 
studies.  Although  ketoconazole  inhibits  the  metabolism 
of  loratadine,  no  electrocardiographic  effects  were  noted 
in  24  patients  receiving  concomitant  therapy.  Studies  in 
humans  and  animals  confirm  the  lack  of  cardiac  effects  in 
elevated  dosages,  and  no  ventricular  arrhythmias  associ- 
ated with  its  use  have  been  reported  to  date.  Cetirizine 


hydrochloride  also  appears  to  be  free  of  cardiotoxic  ef- 
fects in  dosages  as  much  as  six  times  the  recommended 
dose.  Although  these  studies  are  preliminary,  they  sug- 
gest that  these  newer  antihistamines  may  be  safe  al- 
ternatives when  terfenadine  or  astemizole  therapy  is 
contraindicated. 

Under  certain  circumstances,  terfenadine  and  astemi- 
zole can  induce  life-threatening  cardiac  arrhythmias.  The 
use  of  these  agents  should  be  avoided  in  patients  with  he- 
patic dysfunction  and  in  patients  receiving  drugs  that  may 
inhibit  their  metabolism  or  prolong  the  QT  interval,  and 
these  drugs  should  not  be  taken  in  excessive  dosages.  In 
addition,  primary  care  and  emergency  physicians  must 
consider  these  interactions  in  the  examination  of  patients 
presenting  with  syncope  or  cardiac  arrhythmias. 

ANDREW  D.  ZECHN1CH.  MD 
DEAN  G.  HAXBY.  PharmD 
Portland.  Oregon 
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Role  of  Glucocorticosteroids 
in  Treatment  of  Acute 
Spinal  Cord  Injury 

The  role  of  glucocorticosteroids  in  the  treatment  of 
acute  spinal  cord  injury  has  long  been  controversial.  The 
mechanisms  through  which  steroids  exert  their  effects  fol- 
lowing spinal  cord  injury  are  still  unknown.  The  leading 
theory  is  that  steroids  inhibit  post-spinal  cord  injury  lipid 
peroxidation  and  enhance  recovery  by  inhibiting  the  in- 
jury-induced degenerative  cascade  that  follows.  Animal 
models  of  spinal  cord  injury  treated  with  steroids  in  the 
early  1970s  served  as  the  basis  for  the  National  Acute 
Spinal  Cord  Injury  Study  (NASCIS  I),  published  in  1985. 
This  landmark  study  found  no  improvement  in  neurologic 
recovery  in  patients  with  acute  spinal  cord  injury  after  the 
administration  of  methylprednisolone  sodium  succinate. 
Findings  in  animals  suggesting  that  a higher  dose  of 
methylprednisolone  may  be  beneficial  led  to  NASCIS  II, 
published  in  1990. 

In  NASCIS  II,  patients  with  acute  blunt  spinal  cord  in- 
jury were  randomly  assigned  to  receive  either  methyl- 
prednisolone (30  mg  per  kg  of  body  weight  in  an 
intravenous  bolus,  then  5.4  mg  per  kg  per  hour  for  23 
hours),  naloxone,  or  placebo  in  a double-blind,  prospec- 
tive, multicenter  clinical  trial.  Analysis  of  the  entire  study 
population  did  not  show  any  statistically  significant  dif- 
ference in  the  study  arms.  Subgroup  stratification,  how- 
ever, found  that  the  group  receiving  methylprednisolone 
in  less  than  eight  hours  after  injury  showed  significant 
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improvement  in  the  neurologic  score.  The  authors  went 
on  to  conclude  that  these  improved  neurologic  scores 
were  “significant  improvements  in  motor  function  and 
sensation."  This  resulted  in  the  widespread  use  of  high 
doses  of  methylprednisolone  for  acute  spinal  cord  injury. 
Misinterpretation  of  this  complex  study  has  led  to  much 
confusion  regarding  eligibility  criteria,  benefits,  and  risks 
for  patients  with  spinal  cord  injury  who  receive  high 
doses  of  methylprednisolone. 

NASCIS  II  relied  on  subgroup  stratification  to  reveal 
any  significant  benefit  of  steroid  use  in  acute  spinal  cord 
injury.  Fundamental  methodologic  problems  exist  with 
subgroup  stratification  that  is  not  followed  by  prospective 
validation  of  the  results.  Although  subgroup  stratification 
found  high-dose  steroids  given  within  eight  hours  of  in- 
jury improved  neurologic  scores,  high-dose  steroids  given 
after  eight  hours  actually  caused  significant  worsening  of 
neurologic  scores.  In  addition,  the  authors  themselves 
conclude  that  they  were  not  able  to  translate  the  improve- 
ments in  neurologic  score  into  any  improvement  of  func- 
tional status — quadriplegia  improving  to  quadriparesis  or 
paraplegia,  and  the  like.  NASCIS  II  excluded  patients 
with  serious  coexisting  life-threatening  injuries  and  pa- 
tients with  spinal  cord  injury  due  to  gunshot  wounds; 
therefore,  no  conclusions  regarding  steroid  use  in  these 
patients  may  be  drawn.  Finally,  the  safety  profile  of  high- 
dose  steroids  remains  in  doubt.  Whereas  NASCIS  I con- 
cluded that  the  use  of  steroids  was  associated  with  a 
statistically  higher  rate  of  infection,  NASCIS  II  did  not.  A 
plausible  explanation  would  be  that  NASCIS  II  lacked 


sufficient  power  to  detect  a significant  difference  in  infec- 
tion rates. 

High-dose  methylprednisolone — 30  mg  per  kg  of  body 
weight  given  intravenously  over  13  minutes,  followed  by 
a 45-minute  rest  period,  then  5.4  mg  per  kg  per  hour  for 
23  hours — does  appear  to  improve  the  neurologic  state  of 
patients  with  acute  spinal  cord  injury  if  given  within  eight 
hours  of  injury.  Based  on  available  literature,  if  a patient 
is  without  life-threatening  comorbidity  and  is  suffering 
from  blunt  trauma-related  spinal  cord  injury,  administer- 
ing high-dose  methylprednisolone  appears  prudent. 
Whether  this  practice  has  a solid  scientific  basis  awaits 
prospective  validation  of  the  results  found  in  NASCIS  II. 
The  safety  profile  and  how  "improved  neurologic  scores” 
translate  into  functional  neurologic  recovery  remain  in 
doubt.  Based  on  the  current  literature,  the  administration 
of  high-dose  methylprednisolone  is  not  indicated  and  may 
be  harmful  if  more  than  eight  hours  have  elapsed  since  in- 
jury. There  is  no  published  scientific  evidence  to  conclude 
that  a patient  with  penetrating  trauma-related  spinal  cord 
injury  or  with  life-threatening  comorbidity  benefits  from 
steroid  therapy.  Further  studies  on  the  effectiveness  and 
safety  profile  of  high-dose  methylprednisolone  are 
needed  to  clarify  its  role  in  acute  spinal  cord  injury. 

ERIC  SAVITSKY.  MD 
Los  Angeles,  California 
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Traditional  Chinese  herbal  remedies  are  readily 
available  from  herb  and  grocery  stores  in  most  Chinese 
communities.  Some  of  these  products  contain  possibly 
toxic  ingredients,  are  often  imported  into  the  United 
States  illegally,  and  are  associated  with  unproven  claims 
of  therapeutic  benefit.  This  report  describes  the  multifac- 
eted investigation  following  the  death  of  a young  Chinese 
woman  after  she  consumed  a herbal  remedy  mixture  pre- 
pared as  a tea.  A highly  toxic  ingredient  in  the  tea  was 
identified  as  secretions  of  the  parotid  and  sebaceous 
glands  of  a toad  ( Bufo  bufo  gargarizans  Cantor  or  Bufo 
melanosticus  Schneider)  that  when  used  as  a Chinese 
remedy  is  known  as  ch’an  su.  Although  cases  of  toad- 
related  poisonings  have  been  described,1'5  this  is  the  first 
report  of  a death  following  the  ingestion  of  a herbal  rem- 
edy containing  ch’an  su.  This  investigation  highlights  the 
difficulties  in  identifying  toxic  components  of  herbal  mix- 
tures, the  need  for  the  cooperation  of  specialists  of  many 
fields  to  identify  the  causative  agent(s)  in  these  deaths, 
and  the  need  for  better  controls  over  the  use  and  availabil- 
ity of  certain  potent  Chinese  herbal  remedies. 

Report  of  a Case 

The  patient,  a 25-year-old  woman,  presented  to  an 
emergency  department  because  of  a sudden  onset  of  epi- 
gastric tenderness,  several  episodes  of  vomiting,  and  dif- 
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ficulty  breathing  that  began  immediately  after  she  con- 
sumed tea  brewed  from  a prescribed  Chinese  herbal  rem- 
edy mixture.  Abdominal  pain  was  reported  to  have  been 
present  for  a few  days.  The  patient  had  a miscarriage 
about  four  months  previously,  and  a few  days  before  ad- 
mission, she  had  been  informed  by  her  physician  that  she 
was  again  pregnant.  She  sought  out  a Chinese  herbalist 
who  prescribed  a herbal  remedy  mixture  to  help  her  “sus- 
tain" her  pregnancy.  An  in-store  employee  hired  by  the 
herbalist  dispensed  the  remedy  in  two  equal  portions.  Af- 
ter making  one  of  the  portions  into  a tea  and  drinking  it 
for  the  first  time  that  day,  she  immediately  complained  of 
perioral  numbness.  A few  minutes  after  consuming 
slightly  less  than  one  “bowl”  (about  100  ml)  of  the  tea, 
she  complained  to  her  husband  of  nausea,  then  vomited 
and  had  increasing  abdominal  pain.  She  was  immediately 
taken  to  the  emergency  department  by  her  husband.  She 
had  no  other  relevant  medical  history. 

On  physical  examination,  the  patient  appeared  listless 
but  in  no  apparent  distress;  she  had  nausea  but  no  di- 
aphoresis. She  was  not  cyanotic  and  had  no  signs  of  la- 
bored breathing.  Her  blood  pressure  was  120/80  mm  of 
mercury,  pulse  rate  88  beats  per  minute,  respirations  20 
per  minute,  and  temperature  36°C  (96.8°F).  The  heartbeat 
was  regular,  the  lungs  were  congested  on  expiration,  and 
the  abdomen  was  soft  and  nontender.  The  patient  was 
drowsy  but  able  to  follow  simple  commands.  The  hemo- 
globin level  was  125  grams  per  liter  (12.5  grams  per  dl), 
the  leukocyte  count  was  19.5  X 109  per  liter  (19,500  per 
mm3),  with  0.68  (68%)  neutrophils,  0.28  (28%)  lympho- 
cytes, 0.03  (3%)  monocytes,  and  0.01  (1%)  band  forms. 
The  serum  sodium  level  was  133  mmol  per  liter;  potas- 
sium, 3.9  mmol  per  liter;  carbon  dioxide  content,  19 
mmol  per  liter;  and  glucose,  8.4  mmol  per  liter  (151  mg 
per  dl).  The  blood  urea  nitrogen  concentration  and  serum 
creatinine  level  were  within  normal  limits.  A portable 
x-ray  film  showed  no  evidence  of  cardiac  enlargement  or 
lung  disease. 

About  30  minutes  after  admission  to  the  emergency 
department,  the  patient  became  pale,  bradycardic,  and 
progressively  hypotensive.  After  the  administration  of  at- 
ropine sulfate,  sinus  tachycardia  developed  and  then  car- 
diopulmonary arrest.  During  an  hour-long  resuscitative 
effort,  the  patient  had  a grand  mal-type  seizure.  Despite 
all  efforts,  ventricular  tachycardia  developed,  then  in- 
tractable fibrillation.  The  patient  died  2'A  hours  after  she 
initially  ingested  the  tea.  The  electrocardiogram  was  lim- 
ited to  a resuscitation  rhythm  strip. 

A full  autopsy  was  done  less  than  nine  hours  after 
death.  Gross  findings  were  limited  to  a small  amount  of 
green-brown  aspirated  fluid  in  the  proximal  bronchi  and 
a slightly  enlarged  uterus  containing  normal  placental  tis- 
sue consistent  with  a gestation  of  about  one  month.  On 
microscopic  examination,  there  was  pronounced  conges- 
tion of  the  viscera  and  minute  foci  of  hepatic  necrosis,  all 
deemed  consistent  with  vigorous  resuscitation.  Multiple 
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cardiac  sections,  including  of  the  conduction  system, 
showed  no  inflammation  or  fibrosis. 

Notably,  investigating  pathologists  had  abrupt,  tran- 
sient, severe  rhinorrhea.  coughing,  and  perioral  numbness 
from  handling  the  unused  second  portion  of  the  herbal 
remedy  mixture  obtained  from  the  family. 

Methods 

The  tea  was  strongly  suspected  of  causing  the  death 
after  the  postmortem  examination  failed  to  identify  any 
natural  disease  process,  including  myocarditis  or  other 
cardiac  abnormalities,  drugs  of  abuse,  common  poisons, 
or  therapeutic  drugs  in  toxic  amounts.  A multidisciplinary 
approach  was  used  to  isolate  and  identify  the  suspected 
agent  and  to  evaluate  the  public  health  ramifications  of 
this  case.  Chinese  herbalists  with  more  than  20  years  of 
experience  were  consulted  to  verify  and  translate  the  orig- 
inal prescription  and  to  identify  its  individual  compo- 
nents. Clinical  toxicologic  screening  by  the  medical 
examiner’s  office  was  done  on  postmortem  blood  and 
urine  specimens.  Mouse  bioassay  and  advanced  analyti- 
cal assays  were  done  by  the  California  Department  of 
Health  Services  (DHS)  and  the  United  States  Department 
of  Agriculture  on  specimens  of  the  tea  and  the  unused 


TABLE  1 —Preparation  of  Materials*  and  Results  of  Mouse 
Bioassay  of  a Chinese  Herbal  Remedy 

Result 

Material 

Time  to  Death,  mimsec 

Dilution 

Brewed  tea  (A)f 

Death 

3:45-4:45 

No 

Dilution  of  A 

Death 

37:50 

1:9  H,0 

Tap  water  boiled  in  patient's 
teapot 

No  death 

No 

Unused  herbal  remedy  mixture 
brewed  by  authors  (B) 

Death 

2:30 

No 

Dilution  of  B 

Death 

19:59 

1:10  H20 

Component  of  B:  unidentified 
brown  powder 

Death 

2:53 

No 

Component  of  B:  unidentified 
brown  pellets 

Death 

4:01 

No 

Component  of  B:  "glue?''f 
(i ch'an  su?)§ 

Death 

3:53 

No 

Herbal  remedy  mixture  obtained 
from  same  store  using 
same  prescription  (C) 

No  death 

No 

Different  components  of  C . . . . 

No  death 

No 

Ch'an  su  (D) 

Death 

6:30 

1:1  H,0 

‘See  text  for  description  of  samples  A through  D. 

fPrepared  by  the  patient,  instructions  direct  that  the  herbs  boil  in  4 bowls  of  water 
(approximately  425  ml)  until  the  volume  is  reduced  to  1 bowl  (3  to  4 hours).  After  boiling,  a 
separate  package  of  "glue"  is  mixed  with  the  tea. 

f'Glue"  is  ,7gelatinum  asini"  powder  (ass-hide  glue),  a granular,  powdery  resinous  mater- 
ial contained  in  a separate  package.  It  is  the  same  material  used  to  make  the  gelatinum  asini 
balls.  This  material  is  added  immediately  before  drinking  and  after  the  other  herbs  have  boiled 
for  several  hours. 

§Ch'an  su  is  a traditional  Chinese  herb  consisting  of  dehydrated  toad  gland  secretion 
formed  into  a resinous  block. 

But-Lau  Method 

Step  1 

15  ml  of  the  aqueous  brewed  herbal  remedy  are  adjust- 
ed to  pH  = 9,  using  1:1  (vol/vol)  concentrated  ammoni- 
um hydroxide:water 

Step  2 

Add  20  ml  of  diethyl  ether  and  sonicate  for  5 minutes 

Step  3 

Save  the  ether  extract  in  a 125-ml  separator  funnel 
Repeat  step  2 and  pool  the  second  ether  extract 

Step  4 

Add  25  ml  of  2%  HCI  to  the  separator  funnel  containing 
the  pooled  ether  extracts  and  shake  gently  for  1 minute 

Step  5 

Repeat  step  4 three  times,  saving  the  aqueous  phase 
(total  of  100  ml  of  2%  HCI) 

Step  6 

Adjust  the  aqueous  phase  to  pH  = 9 with  concentrated 
ammonium  hydroxide 

Step  7 

Extract  the  aqueous  phase  with  25  ml  of  diethyl  ether 

Step  8 

Repeat  step  7 three  times,  saving  the  combined  ether 
extract  in  a 250-ml  Erlenmeyer  flask 

Step  9 

Dry  with  1 0 grams  of  sodium  sulfate  and  filter  the  ether 
extract 

Step  10 

Evaporate  the  ether  extract  to  dryness  under  a stream  of 
nitrogen  using  a water  bath  at  room  temperature 

Step  1 1 

Dissolve  the  residue  in  1 ml  of  ether 

Figure  1. — The  But-Lau  method  of  extraction  is  shown  (Paul  P.  H. 
But,  PhD,  and  F.  W.  Lau,  Department  of  Biology  and  Chinese 
Medicinal  Material  Research  Center,  The  Chinese  University  of 
Hong  Kong,  Hong  Kong,  written  communication,  June  1993). 
HCI  = hydrochloride 

portion  of  the  herbal  mixture.  Public  health  investigators 
from  DHS  reviewed  the  cases  of  other  deaths  in  the  com- 
munity that,  in  hindsight,  might  be  attributed  to  undiag- 
nosed poisoning  by  herbal  remedies. 

The  DHS  carried  out  bioassays  and  analytical  assays 
on  the  following  specimens: 

• The  leftover  brewed  tea  (sample  A), 

• Tea  brewed  from  the  second  unused  portion  of  the 
herbal  remedy  mixture  (sample  B), 

• Tea  brewed  from  a refill  of  the  prescription  ob- 
tained by  DHS  from  the  same  store  that  dispensed  the 
original  herbal  remedy  mixture  (sample  C),  and 

• Tea  brewed  from  a control  specimen  of  known 
ch  'an  su  obtained  from  a local  herbalist  (sample  D).* 

A mouse  bioassay  was  done  to  evaluate  the  toxicity  of 
these  specimens.  Three-  to  4-week-old  Swiss  Webster 
mice  of  either  sex  weighing  approximately  20  grams  were 
administered  intraperitoneally  1 ml  of  cooled  brewed  tea 
of  samples  A through  D prepared  as  described  in  Table  1 . 
The  mice  were  kept  in  a facility  accredited  by  the  Ameri- 
can Association  for  Accreditation  of  Laboratory  Animal 
Care.  After  the  samples  were  injected,  adverse  reactions 
were  recorded  for  about  30  minutes  or  until  death.  Surviv- 
ing mice  were  reexamined  the  next  morning. 

In  the  analytical  assay  to  identify  the  specific  toxic 
agents,  aqueous  leachates  of  samples  A through  D were 
extracted  by  the  But-Lau  method  (written  communica- 
tion, Figure  1).  Analysis  was  done  using  both  high- 
resolution  mass  spectrometry  with  the  direct  introduction 

^Sample  D was  obtained  and  tested  after  the  initial  analytical  assays  identified 
components  of  ch  an  su. 
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of  a probe  and  gas  chromatography  with  mass  spectrom- 
etry (Figure  2). 

Results 

The  ingredients  in  the  herbal  prescription  are  listed  in 
Table  2.  Based  on  a literature  review,  all  of  the  prescribed 
herbs  were  nontoxic  at  the  dosages  given.  According  to 
the  Chinese  herbalists  who  examined  the  unused  portion 
of  the  herbal  remedy,  however,  one  component  in  the 
mixture  actually  dispensed  (sample  B)  did  not  match  the 
expected  prescribed  ingredient.  The  “gelatinum  asini” 
balls  were  absent,  and  two  unidentified  components, 
small  brown  pellets  and  powder,  were  found  that  did  not 
resemble  any  commonly  known  botanical  products.  The 
brown  powder  was  presumably  from  the  breakup  of  the 
pellets.  The  identity  of  the  gelatinum  asini  powder  (ass- 
hide  glue)  was  questionable. 

Postmortem  routine  toxicologic  screening  failed  to 
detect  either  the  parent  compound  or  the  metabolites 
of  cocaine,  amphetamines,  opiates,  phencyclidine,  mari- 
juana, benzodiazepines,  ethanol,  volatiles,  cyanide, 
strychnine,  barbiturates,  tricyclic  antidepressants,  metha- 
done, or  other  commonly  abused  drugs.  Only  lidocaine 
used  in  the  resuscitation  effort  was  detected  in  the  blood 
during  conventional  testing.  In  retrospect,  after  the 
causative  agent  was  identified,  testing  of  the  serum  using 
the  Abbott  TDx  assay6  for  digoxin  showed  a concentra- 
tion of  6.3  nmol  per  liter  (4.90  ng  per  ml;  toxic,  >2.6  nmol 
per  liter  [>2  ng  per  ml]). 

Mouse  bioassay  results  verified  the  herbal  remedy 
mixture  as  being  highly  toxic  (see  Table  1 ).  The  adminis- 
tration of  decoctions  of  samples  A,  B,  and  D,  as  well  as 
those  prepared  from  the  three  components  of  sample  B 
(unidentified  brown  powder,  unidentified  brown  pellets, 
and  “glue”)  caused  death  in  as  little  as  2 X minutes.  Dilut- 
ing the  decoctions  before  administering  resulted  in  a pro- 
portional delay  in  the  time  of  death.  The  mice  receiving 
samples  A,  B.  or  D exhibited  similar  symptoms  that  in- 
cluded piloerection,  labored  breathing,  apparent  hypoxia 
(poor  color  and  bulging  eyes),  oral  discharge,  extension 
and  twitching  of  fore  and  hind  limbs,  and  in  some  cases, 


Gas  Chromatography-Mass  Spectrometry 

Each  extract  of  herbal  remedy  was  injected  separately  into  the  Hewlett 
Packard  (HP)  5890  gas  chromatograph  (GC)  with  an  HP  5971 A mass 
selective  detector.  The  conditions  for  the  GC  system  are  as  follows: 
splitless  injections  of  2 pi  were  made  into  a 15-m,  0.25-pm  internal 
diameter  DB-1  column  with  0.25-pm  film  thickness;  the  initial  column 
temperature  was  1 509C  for  2 minutes,  ramped  at  a rate  of  20QC  per 
minute  until  it  reached  300-C  and  held  for  12  minutes;  linear  velocity 
of  the  column  was  35  cm  per  second;  the  transfer  line  temperature  was 
31 0eC.  The  mass  spectroscopy  work  was  performed  in  the  full-scan 
mode,  with  the  scan  range  from  35  to  650  atomic  mass  units  and  the 
scan  time  1 scan  per  second,  with  a solvent  delay  of  5 minutes  and 
electron  multiplier  voltage  of  1 ,976  volts. 


Figure  2. — The  method  of  gas  chromatography  with  mass  spec- 
trometry is  described. 


TABLE  2— Prescription  for  a Chinese  Herbal  Remedy 
Provided  to  the  Patient 


Herb  Quantity,  grams 

Astragalus  root 15 

Gelatinum  asini  ball  (fgt/us  os/nus)*  18 

Cacumen  biotae  (biota  tops,  Biota  orientalis) 15 

Alismatis  rhizome 18 

Peony  root 15 

Glycyrrhizae  species  root,  raw 6 

Rehmannia  root,  cooked 30 

Cornus  fruit 15 

Phellodendron  bark  ( Phellodendron  amurense) 4.5 

Poria  species,  with  host  wood  attached 24 

Gelatinum  asini  powder) 15 


‘Gelatinum  asini  powder  (ass-hide  glue)  plus  talcum  powder  baked  for  5 minutes, 
fin  a separate  package,  to  be  added  after  the  volume  has  been  reduced. 


generalized  convulsions  followed  by  death.  Decoctions 
prepared  from  sample  C,  although  allegedly  the  same 
herbal  remedy  mixture  as  sample  B,  were  not  lethal  to 
mice  and  produced  no  obvious  adverse  effects  during  the 
period  observed. 

Preliminary  mass  spectral  data  for  components 
of  sample  B identified  that  bufodienolides  were  the  prin- 
cipal toxic  components.  Based  on  molecular  weights 
assigned  from  the  ammonia  chemical  ionization  spectra 
of  components  of  sample  B and  comparison  of  the  high- 
resolution  spectra  of  components  of  sample  B with  a 
120,000-spectra  database,  including  those  of  the  known 
constituents  of  ch  ’an  su ,7-8  the  four  major  constituents  ap- 
peared to  be  bufotalin,  cinobufotalin,  7-bufotalin  (or 
its  isomer,  bufogenin  B),  and  bufalin.  Subsequently,  sam- 
ples A through  D were  extracted  under  identical  condi- 
tions, and  their  total  ion  current  chromatograms  from  gas 
chromatography  with  mass  spectrometry  are  shown  in  Fig- 
ure 3.  Samples  A,  B,  and  D had  patterns  identical  to  the 
major  fragments  from  the  bufotalin  and  bufotenin  library 
mass  spectra.  None  of  these  compounds  were  found  in 
sample  C. 

Discussion 

Ch’an  su  was  identified  as  the  toxic  ingredient  after 
mass  spectral  analysis  indicated  the  presence  of  known 
constituents  of  this  ingredient  in  the  specimens.  Testing 
the  victim’s  postmortem  serum  revealed  unexpected, 
lethal  amounts  of  cardiac  glycosides.  Based  on  this  infor- 
mation, the  expert  herbalists’  evaluation,  the  deceased’s 
symptoms,  and  the  results  of  the  bioassay,  we  concluded 
that  ch  'an  su  was  the  causative  toxic  agent  and  had  been 
placed  in  the  herbal  remedy  mixture  instead  of  the  pre- 
scribed gelatinum  asini  (ingredient  used  to  make  the 
gelatinum  asini  balls  and  gelatinum  asini  powder).  The  fi- 
nal unanswered  question  was,  “How  did  this  substitution 
occur?”  Public  health  investigation,  though  limited,  did 
not  suggest  that  a contaminated  batch  of  toxic  herbs  had 
been  imported  into  the  community.  Investigation  of  the 
circumstances  by  the  medical  examiner’s  office  and  the 
DHS  did  not  uncover  any  facts  to  indicate  that  a deliber- 
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Figure  3. — The  four  total  ion  current  chromatograms  corresponding  to  samples  A,  B,  C,  and  D,  respectively,  are  shown.  A compound 
having  a retention  time  of  16.7  minutes  has  similar  mass  spectral  peaks  in  samples  A,  B,  and  D and  the  bufotalin  library  mass  spectrum. 
Samples  A,  B,  and  D also  contain  another  compound  that  has  a retention  time  of  6.0  minutes  and  major  fragments  that  are  identical  to 
the  library  reference  mass  spectra  of  3-[2-(dimethylamino)ethyl]-l  H-indol-5-ol  (bufotenin).  Sample  C has  neither  of  these  compounds 
in  the  extract. 


ate  substitution  had  occurred.  Because  ch  'an  su  and  gelat- 
inum  asini  are  both  imported  as  dark-brown  resinous 
blocks  that  become  virtually  indistinguishable  when 
ground  into  powder  or  pellets,  we  conclude  that  the  most 
likely  scenario  was  an  inadvertent  substitution  of  ch  ’em  su 
when  the  herbal  prescription  was  dispensed. 

Ch’an  su,  also  known  as  toad  venom,  senso,  or  “bufo- 
nis  venenum,”  is  a concentrated  secretion  of  parotid  and 
sebaceous  glands  from  either  B h gargarizans  Cantor  or 
B melanosticus  Schneider."  These  preparations  contain 
two  groups  of  toxic  compounds:  the  steroid  derivatives 
that  resemble  cardiac  glycosides,  consisting  of  bufagenins 
(bufagins,  bufadienolides)  and  bufotoxins,  and  the  basic 
components  that  include  epinephrine  (adrenaline),  norep- 
inephrine, serotonin,  and  bufotenin  (a  hallucinogenic 
compound).911  Traditional  uses  for  ch’an  su  given  in 
minute  doses  include  the  stimulation  of  myocardial  con- 
traction, diuresis,  pain  relief,  anti-inflammatory  effects, 
and  topical  use  for  skin  eruptions.  Toad  venom  has  been 
reported  to  be  abused  either  by  "licking  or  smoking”  to 
obtain  the  hallucinogenic  effects.12 

The  signs  and  symptoms  of  ch  ’an  su  poisoning  may 
include  local  irritation  with  profuse  salivation;  perioral 
numbness;  nausea;  vomiting;  pain;  arrhythmias  such  as 
ventricular  fibrillation,  tachycardia,  bradycardia,  and 
second-degree  atrioventricular  block:  vasoconstriction: 


hypertension;  hallucination;  and  seizures.2'4'0121''  Many 
of  these  symptoms  were  displayed  by  the  patient  during 
the  short  clinical  course.  Although  ch’an  su  toxicity  in 
humans  has  been  treated  with  supportive  therapy,  there 
is  no  known  antidote  for  such  poisoning.  The  use  of 
a pacemaker  for  severe  arrhythmias  and  charcoal  lavage 
to  absorb  the  toxic  components  has  been  suggested.112 
In  dogs,  the  administration  of  propranolol  has  success- 
fully reversed  ventricular  fibrillation  caused  by  bufotox- 
in  poisoning.14 

Structural  similarity  between  the  cardiac  glycosides 
of  the  toad  venom  and  digoxin  explains  many  of  the 
observed  symptoms  and  the  cross-reaction  in  both  the 
digoxin  fluorescent  immunoassay  (Abbott  TDx  assay) 
and  in  radioimmunoassays.  Several  authors  have 
referred  to  this  finding  as  the  presence  of  a digoxin-like 
immunoreactive  substance.21516  In  this  case,  we  used  the 
patient’s  elevated  “digoxin”  levels  to  confirm  ch’an  su 
as  the  toxic  substance.  The  treatment  of  severe  digoxin 
and  digitoxin  overdose  with  digoxin-specific  immune 
Fab  antibodies  has  been  described.17  Unfortunately,  there 
is  no  research  on  the  use  of  digoxin-specific  Fab  frag- 
ments with  the  cardiac  glycosides  found  in  ch’an  su. 
Studies  of  polyclonal  digoxin  immune  Fab  with  digoxin, 
digitoxin,  and  two  common  digoxin-derived  glycosides, 
however,  showed  no  important  difference  in  the  binding 
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capacities  and  the  ability  of  the  antibodies  to  abolish  the 
arrhythmogenic  effects  of  these  glycosides.18  This  indi- 
cates a potential  for  the  use  of  digoxin-specific  Fab  frag- 
ments in  future  cases  of  severe  poisoning  by  ch  'an  su  or 
other  naturally  occurring  glycosides. 

This  case  illustrates  several  possible  problems  with 
the  evaluation  and  use  of  Chinese  herbs.  First,  the  gen- 
erally accepted  definition  of  a “herbal  remedy”  needs  to 
be  expanded.  Chinese  herbal  remedies  may  contain  not 
only  botanical  but  also  mineral  and  animal-derived 
ingredients.  Therefore,  in  evaluating  and  identifying 
herbal  remedies,  consideration  must  be  given  to  the  like- 
lihood of  ingredients  from  a nonbotanical  source. 

Second,  we  must  remember  that  many  of  the  most 
effective  pharmaceutical  agents  used  today  are  based  on 
products  initially  prescribed  as  herbal  remedies.  Many 
Chinese  herbs  continue  to  be  commonly  prescribed  that 
exhibit  potent  pharmacologic  activities  and  that  may 
become  deadly  if  not  processed,  prescribed,  dispensed, 
or  used  properly.19-20  Access  to  these  products  needs  to  be 
limited  to  professionals  who  possess  the  knowledge 
required  to  properly  identify  and  use  them.  Although 
many  western-trained  herbalists  have  a broad-based 
knowledge  of  traditional  Chinese  medicine,  dispensers 
in  local  herb  stores  often  have  not  received  formal  train- 
ing or  apprenticeship  and  may  have  insufficient  knowl- 
edge to  dispense  such  potent  pharmacologically  active 
herbal  remedies.  Both  China  and  Taiwan  have  laws  reg- 
ulating the  use  of  the  most  toxic  herbs,  and  proposed 
regulations  on  potent  herbs  used  in  Chinese  medicine 
are  being  discussed  in  Hong  Kong.21  In  the  United 
States,  not  only  should  herbs  be  subject  to  the  US  stan- 
dards of  approval,  but  there  is  a growing  need  for  uni- 
form standards  of  practice  in  the  herbal  industry,  to 
ensure  that  the  herbal  products  being  dispensed  are  of 
the  highest  quality  and  properly  processed  and  to  guard 
against  errors  during  their  dispensing. 

Third,  the  availability  and  use  of  Chinese  herbs  are 
increasing  in  the  United  States  and  are  no  longer  limited 
to  Asians.  A recent  study  concerning  the  prevalence  of 
unconventional  therapies  found  that  1%  of  the  general 
population  in  the  United  States  has  used  herbal  medi- 
cines.22 Of  those  who  also  saw  a physician,  almost  three 
quarters  did  not  inform  the  physician  of  their  additional 
alternative  therapies.  Even  with  knowledge  of  their 
patients’  use  of  herbal  remedies,  most  traditionally 
trained  US  physicians  are  unfamiliar  with  herbal  proper- 
ties and  toxicities.  Physicians  and  other  health  care  pro- 
fessionals, especially  those  in  geographic  regions  with 
ethnically  diverse  populations,  need  to  become  more 
sensitive  to  patients’  use  of  alternative  therapies.  When 
those  therapies  involve  herbal  products,  they  need  to 
familiarize  themselves  with  their  pharmacologic  actions, 
interactions,  and  toxicities,  just  as  physicians  would 
with  any  other  prescription  medication.  The  use  of  the 
digoxin  fluorescence  immunoassay  and  digoxin-specific 
Fab  fragments  is  an  example  of  where  knowledge  may 


provide  a rough  toxicologic  screen  or  suggest  possible 
treatment  modalities. 

The  rapidly  growing  herbal  industry  in  the  United 
States  is  substantially  less  regulated  than  its  western 
medicine  equivalent.  Without  uniform  standards  of  prac- 
tice and  licensing  of  herbal  practitioners  and  dispensers, 
consumers  of  herbal  remedies  have  no  assurance  that 
products  they  receive  are  safe.  The  current  public  protest 
against  government  regulation  needs  to  be  examined 
critically  in  light  of  the  serious  public  health  ramifica- 
tions, exemplified  by  this  case,  that  may  occur  with  the 
use  of  unregulated  products  or  unlicensed  practitioners. 
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Radiologic  Findings 
of  the  Hantavirus 
Pulmonary  Syndrome 

MICHAEL  C.  PETERSON,  MD 
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JAMES  A.  TATTON,  MD 
Nephi,  Utah 

The  patient,  a 19-year-old  male  smoker,  was  admitted 
to  a rural  Utah  hospital  in  August  1994  with  a dry  cough, 
body  aches,  and  fever  to  39.4°C  (103°F).  He  had  been 
given  amoxicillin  for  pharyngitis  by  another  physician 
two  days  before  admission.  He  reported  recently  clean- 
ing mice  feces  and  nests  from  an  old  house.  On  the  ini- 
tial examination,  his  respiratory  rate  was  24  breaths  per 
minute,  and  pulse  oximetry  showed  90%  saturation  with 
the  patient  breathing  5 liters  of  oxygen  per  minute  by 
nasal  cannula.  He  had  no  retractions,  rales,  or  wheezes. 
His  heart  was  unremarkable. 

Laboratory  studies  revealed  a leukocyte  count  of 
25.8  X 1 0V  per  liter  (25,800  per  mm3),  a hematocrit  of 
0.52  (52%),  platelet  count  24  X 1 O'1  per  liter  (24,000  per 
mm3),  and  a lactate  dehydrogenase  level  of  741  U per 
liter.  Arterial  blood  gas  measurements  with  the  patient 
breathing  room  air  revealed  a pH  of  7.52,  a Pco,  of  23 
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mm  of  mercury,  and  a Po,  of  45  mm  of  mercury.  The 
serum  bicarbonate  level  was  19  mEq  per  liter.  Chest 
radiographs  (Figure  1)  showed  bilateral  alveolar  and 
interstitial  infiltrates. 

Within  two  hours  of  admission,  the  patient's  respira- 
tory rate  increased  to  28  breaths  per  minute.  He  felt 
intense  breathlessness,  and  suprasternal  retractions 
developed.  The  patient  was  transferred  to  another  hospi- 
tal with  intensive  care  facilities  where  supportive  care 
was  continued.  He  did  not  require  intubation. 

The  diagnosis  of  hantavirus  pulmonary  syndrome 
was  suspected  and  later  proved  by  the  elevation  of  both 
immunoglobulin  (Ig)  M and  IgG  levels. 

Discussion 

The  differential  diagnosis  suggested  by  this  patient's 
chest  x-ray  findings  is  broad,  including  viral  pneumonia. 
Mycoplasma  species  pneumonia,  psittacosis,  Pneumo- 
cystis carinii  pneumonia,  toxic  inhalation,  allergic  alve- 
olitis, transfusion  reaction,  and  heroin  abuse. 

In  this  patient,  however,  the  history  of  exposure  to 
mice  feces  raises  the  question  of  the  hantavirus 
pulmonary  syndrome.  The  radiographic  findings  of 
hantavirus  pulmonary  syndrome  have  recently  been 
described1  and,  as  with  this  patient,  often  show  intersti- 
tial and  alveolar  infiltrates.  The  patient’s  history, 
the  rapid  deterioration  of  his  condition,  elevated  hemat- 
ocrit, elevated  lactate  dehydrogenase  level,  and  low 
platelet  count  support  the  diagnosis  of  the  hantavirus 
pulmonary  syndrome. 

Recent  reviews  of  the  hantavirus  pulmonary  syn- 
drome suggest  that  fever  and  myalgia  are  the  most  com- 
mon symptoms  and  that  tachypnea  is  the  most  common 
sign.24  The  laboratory  diagnosis  of  the  syndrome  rests 
on  serologic  tests  to  detect  IgM  to  hantavirus  or  a four- 


Figure  1. — Left,  Posteroanterior  and,  right,  lateral  chest  x-ray  films  obtained  at  the  time  of  admission  are  shown.  They  reveal  poorly 
defined  alveolar  nodules  that  are  most  prominent  in  the  upper  lobes  and  widespread  interstitial  linear  opacities,  with  many  septal  lines 
seen  at  the  bases. 
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fold  rise  in  the  IgG  level,  the  amplification  of  viral 
nucleotides  by  polymerase  chain  reaction,  or  immu- 
nohistochemistry  to  detect  antigen  to  hantavirus. 
Treatment  of  the  syndrome  is  mostly  supportive;  howev- 
er, an  open-label  trial  of  ribavirin  has  been  in  progress. 
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Human  Orf  in 
Los  Angeles  County 

CARSON  LO,  MD 
GLENN  MATHISEN,  MD 
Sylmar,  California 

Orf,  also  known  as  ecthyma  contagiosum,  “farmyard 
pox,”  and  ovine  pustular  dermatitis,  is  a proliferative 
cutaneous  viral  disease  transmitted  to  humans  by  contact 
with  infected  sheep,  goats,  and  occasionally  wild  ungu- 
lates (hoofed  animals).1'2  The  causative  agent  is  a DNA 
virus  belonging  to  the  genus  Parapoxvirus  and  family 
Poxviridae.  It  is  endemic  in  northern  California  and  in 
rural  areas  worldwide.3  Human  lesions  can  be  solitary  or 
multiple  and  are  usually  located  on  hands,  arm,  or  face. 
After  an  incubation  period  of  three  to  ten  days,  a macular 
or  papular  lesion  appears  that  progresses  to  a nodule,  with 
subsequent  verrucous  changes  and  crusting  in  four  to 
six  weeks. 

We  report  a case  of  orf  in  a woman  after  traumatic 
contact  with  a lamb's  head.  According  to  the  Los  Ange- 
les County  Department  of  Health  Services  medical  epi- 
demiologist, this  is  the  first  case  of  orf  reported  in  Los 
Angeles  County,  California. 

Report  of  a Case 

The  patient,  a 52-year-old  woman,  was  preparing  a 
lamb  for  a family  banquet  when  she  accidentally 
scratched  her  right  wrist  on  a lamb’s  tooth.  She  initially 
cleaned  the  wound  with  alcohol  and  iodine.  Two  days 
later,  she  noted  a small  red  swelling  over  the  site  of  injury 
that  then  progressed  to  a vesiculonodular  lesion  in  a 
week's  time.  She  presented  to  an  emergency  department 
in  April  1994,  and  a 1-cm  erythematous,  nontender 


(Lo  C.  Mathisen  G:  Human  orf  in  Los  Angeles  County.  West  J Med 
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papule  with  mild  fluctuance  was  noted  over  the  anterior 
surface  of  the  right  wrist.  She  had  full  range  of  motion  of 
her  wrist  and  had  reported  no  fever,  chills,  night  sweats, 
myalgia,  colds,  cough,  swollen  glands,  or  arm  swelling. 
Incision  and  drainage  revealed  bloody  discharge,  and  she 
was  sent  home  with  a regimen  of  dicloxacillin  sodium, 
500  mg  four  times  a day  for  five  days.  On  a follow- 
up visit  a week  later,  her  lesion  was  firm,  slightly  tender, 
red,  and  had  enlarged  to  about  1.5  cm.  Her  wound  was 
cleaned  with  povidone-iodine  solution,  and  the  use 
of  ibuprofen,  600  mg  three  times  a day,  was  prescribed. 
She  was  then  referred  to  the  infectious  diseases  clinic  for 
an  opinion. 

On  physical  examination,  the  patient  appeared  well 
and  was  afebrile.  She  had  a 1-cm  yellow  and  brown 
crusted,  nontender  nodule  over  the  volar  surface  of 
the  right  wrist;  no  ulnar  or  axillary  lymphadenopathy 
was  present. 

Because  of  her  clinical  presentation  and  exposure  to 
the  lamb’s  head,  the  diagnosis  of  orf  was  considered.  She 
was  then  referred  to  the  dermatology  service  where  a 
shave  biopsy  of  the  skin  lesion  (Figure  1)  was  done.  On 
subsequent  follow-up,  the  lesion  did  not  recur,  and  there 
was  only  minimal  scar  formation  over  the  biopsy  site. 

Discussion 

To  our  knowledge,  this  is  the  first  case  of  orf  reported 
to  the  Los  Angeles  County  Health  Department.  Increased 
awareness  among  sheepherders  of  the  presence  of  orf 
in  sheep  (“scabby  mouth”)  and  the  decreasing  population 
of  sheep  and  goats  in  the  county  may  account  for  the 
rarity  of  cases  (D.  E.  Dassey,  MD,  Los  Angeles  County 
Department  of  Health  Services,  written  communication, 
July  1994). 

The  name  “orf'  is  an  Anglo-Saxon  designation  for 
cattle  and  is  actually  a misnomer  because  this  disease  is 
seen  only  in  sheep,  goats,  and  camels,  and  not  in  cattle.4 
The  etiologic  agent  for  this  disease  is  a dermatotropic 
poxvirus.  It  is  transmitted  from  infected  dead  or  alive  an- 
imals, especially  through  infected  saliva.  Fomites  may 


Figure  1. — A skin  biopsy  shows  crusting  acanthosis,  papillomato- 
sis, and  pronounced  chronic  inflammation,  consistent  with  the 
regenerative  phase  of  orf. 
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also  be  a source  of  transmission  because  viral  infectivity 
may  be  present  for  several  years.4,5  The  diagnosis  of  orf 
should  be  suspected  when  there  is  a characteristic  lesion 
and  a history  of  direct  or  indirect  contact  with  sheep. 

Six  stages  of  the  disease  have  been  described,  both  in 
sheep  and  in  humans.5  There  is  an  initial  maculopapular 
stage  (1  to  7 days),  in  which  the  lesion  appears  as  an  ery- 
thematous elevated  spot.  This  is  followed  by  a “target” 
stage  (7  to  14  days)  when  the  lesion  is  characterized  by  a 
red  center  surrounded  by  a white  ring  and  a red  halo.  Le- 
sions then  become  nodular  in  the  acute  stage  (14  to  21 
days),  begin  drying  and  crusting  in  the  regenerative  stage 
(21  to  28  days),  progress  to  small  papillomas  (28  to  35 
days),  and  eventually  to  a regressive  stage  (35  days  to 
cure)  when  they  crust  and  heal.  The  differential  diagnosis 
of  this  skin  lesion  includes  infectious  and  noninfectious 
diseases  such  as  cutaneous  anthrax,  staphylococcal  skin 
infection,  mycotic  skin  infections,  such  as  coccid- 
ioidomycosis or  sporotrichosis,  atypical  mycobacterial 
infections,  nocardiosis,  tularemia,  giant  molluscum  con- 
tagiosum,  milker’s  nodule  (paravaccinia),  pyogenic  gran- 
uloma, keratoacanthoma,  and  skin  cancer. 

The  histopathologic  study  of  lesions  is  the  current 
readily  available  tool  for  diagnosis.  Early  lesions  (stage  1 
and  2)  show  vacuolated  keratinocytes  with  intranuclear 
and  intracytoplasmic  inclusions,  focal  epidermal  necrosis, 
and  dermal  inflammation.  As  the  lesion  progresses  to  res- 
olution, there  is  regeneration  of  the  epidermis  with  papil- 
lomatous fingerlike  projections  of  the  epidermis  into  the 
dermis  and  collagen  formation.4-5 

The  definitive  diagnosis  of  orf  is  obtained  by  electron- 
microscopic  visualization  of  the  characteristic  virus  in  the 
cytoplasm  of  keratinocytes  or  isolating  the  virus  by  cul- 
turing a biopsy  specimen  on  lamb  fibroblasts.  (Centers  for 
Disease  Control  and  Prevention,  National  Center  for  In- 
fectious Diseases,  Viral  and  Rickettsial  Disease  Labora- 
tory, oral  communication,  1994).  Adjunctive  diagnostic 
testing  includes  serologic  titers  of  orf  virus  antibodies  by 


complement  fixation  and  the  immunofluorescent  detec- 
tion of  viral  antigen.4,6,7  Complications  are  rare  and  may 
include  fever,  rigors,  drenching  sweats,  malaise,  urticaria, 
lymphadenopathy,  lymphangitis,  a generalized  varicelli- 
form  eruption  of  skin  and  mucous  membranes,  or  ery- 
thema multiforme.4, 8,9 

Orf  may  not  need  to  be  treated  because  it  is  a self- 
limited illness.  Various  treatments  have  been  used,  how- 
ever, to  accelerate  the  healing  of  lesions.  These  have 
included  painting  lesions  with  idoxuridine  40%  solution 
in  dimethyl  sulfoxide  and  surgical  excision."1"  Surgical 
excision  may  be  the  treatment  of  choice  because  this 
provides  early  diagnosis,  avoids  the  complication  of 
secondary  bacterial  infection  and  dissemination  of 
lesions,  and  prevents  the  development  of  erythema  multi- 
forme.9,11 Orf  should  be  considered  in  anyone  with  a char- 
acteristic skin  lesion  and  a history  of  exposure  to  sheep  or 
related  animal  products. 
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Community-Acquired  Pneumonia 

Is  It  Time  for  the  Penicillin  Bullet  to  Be  Replaced? 

JOSEPH  SILVA  Jr,  MD,  Sacramento , California 


A common  diagnostic  and  therapeutic  problem  in 
medicine  is  that  of  community-acquired  pneumo- 
nia. Penicillin  has  often  been  touted  as  the  drug  of 
choice  because  Streptococcus  pneumoniae  has  been 
considered  to  be  the  major  cause  of  community-acquired 
pneumonia.  This  concept  is  intrinsically  unsound 
because  communities  vary  greatly,  as  do  causes  of  the 
pneumonia  acquired  in  these  communities.  Pandemics 
due  to  influenza  or  to  other  microbes  that  have  been  rec- 
ognized in  the  past  ten  years  also  shift  the  etiologic  pro- 
file greatly.  Amid  these  complexities,  physicians  operate 
under  increasing  pressure  by  managed  health  systems  to 
provide  economical  care. 

The  diagnosis  and  treatment  of  pneumonia  now 
require  a complicated  set  of  decisions,  some  of  them 
tainted  by  litigious  pressures.  With  the  current  con- 
straints on  time  and  resource  use,  physicians  need  to 
diagnose  the  cause  of  community-acquired  pneumonia 
with  a minimal  number  of  laboratory  studies  and  to 
decide  if  the  use  of  a particular  antibiotic  for  therapy  is 
warranted.  Under  a system  of  capitation,  physicians 
must  be  particularly  conservative  in  the  types  of  labora- 
tory studies  and  consultants  that  they  use  in  managing 
this  disorder.  Many  antibiotics  cover  most  of  the  major 
causes  of  community-acquired  pneumonia.  It  is,  there- 
fore, more  expeditious  to  use  them  de  novo  rather  than 
to  wait  for  diagnostic  studies,  including  the  time- 
honored  sputum  Gram’s  stain  and  cultures.  As  the 
Finnish  architect  Mies  van  der  Rohe  (noted  for  his  archi- 
tecture characterized  by  simplicity)  said  many  years  ago, 
“Less  is  more.”  To  extend  this  philosophy  even  further  to 
the  economic  issues  of  the  1990s,  “Do  less  and  get 
more.”  Frequently,  in  the  evaluation  of  a case  of  possible 
community-acquired  pneumonia,  a chest  roentgenogram 
is  obtained.  More  diagnostic  tests  may  be  used  if  the 
patient  is  immunocompromised,  does  not  respond  to  an 
antibiotic,  or  has  serious  associated  illnesses. 

Unfortunately,  community-acquired  pneumonia  may 
now  be  caused  by  several  newly  recognized  agents  that 
do  not  respond  well  to  penicillin  therapy.  Pathogenic 
agents  such  as  Haemophilus  influenzae  and  Moraxella 
catarrhalis  may  produce  penicillinase  that  inactivates 


penicillin.  In  some  communities,  30%  to  40%  of  cases 
of  infection  due  to  H influenzae  are  resistant  to  penicillin 
and  ampicillin;  for  infections  due  to  M catarrhalis,  the 
prevalence  of  resistance  may  be  95%  or  more.  Other 
agents  resistant  to  penicillin  can  mimic  bacterial  pneu- 
monia acquired  in  the  community,  for  example. 
Chlamydia  pneumoniae  in  elderly  patients  or 
Mycoplasma  pneumoniae  in  young  adults.1  Therefore, 
more  second-  and  third-generation  cephalosporins  (such 
as  cefixime,  cefuroxime,  or  expanded  cephalosporins 
such  as  cefpodoxime  proxetil  and  loracarbef),  generic 
tetracycline  or  doxycycline,  and  the  erythromycins  (par- 
ticularly the  newer  conjugers  of  clarithromycin  and 
azithromycin)  are  being  used  to  treat  community- 
acquired  pneumonia. 

The  American  Thoracic  Society  now  recommends  a 
“machine-gun”  approach  to  the  treatment  of  pneumonia 
with  a limited  use  of  laboratory  tests  because  of  the 
uncertainties  in  origin.2  Stress  is  given  to  determining 
the  cause  based  on  the  history  and  physical  examination 
(how  Oslerian!).  Until  a patient’s  laboratory  data  indi- 
cate a clear  cause,  treatment  is  commonly  initiated  with 
either  a tetracycline  (doxycycline),  erythromycin  (mod- 
ern alternatives,  azithromycin  and  clarithromycin),  or 
even  a quinolone  (ofloxacin  or  ciprofloxacin)  in  non- 
immunologically  compromised  patients.  When  a patient 
is  immunologically  compromised,  a cephalosporin  is 
added  to  one  of  these  three  classes  of  antibiotics.  The 
use  of  these  newer  agents  is  convenient  because  they  are 
taken  once  or  twice  a day  for  mild  to  moderate  cases  of 
pneumonia.  Bacteremia  does  sometimes  occur  while 
pneumonia  is  being  treated  with  some  of  these  newer 
antibiotics,  but  breakthrough  bacteremia  occasionally 
occurred  even  in  the  early  days  of  the  treatment  of  pneu- 
mococcal pneumonia  with  penicillin. 

A decision  to  use  penicillin  as  a first-line  antibiotic 
for  community-acquired  pneumonia  is  further  eroded  by 
the  emergence  of  both  relative  and  major  resistance  to 
this  antibiotic  by  S pneumoniae . Alternative  antibiotics 
in  this  setting  include  ceftriaxone  sodium  and  van- 
comycin. In  fact,  in  some  parts  of  the  southern  United 
States,  a relative  resistance  of  S pneumoniae  to  penicillin 


(Silva  J Jr:  Community-acquired  pneumonia — Is  it  time  for  the  penicillin  bullet  to  be  replaced?  West  J Med  1996:  164:79-80) 
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is  found  in  greater  than  50%  of  patients.-'  This  resistance 
is  an  increasingly  strong  argument  for  immunizing 
whole  segments  of  our  population  with  a pneumococcal 
vaccine.  The  currently  available  vaccine  for  S pneumo- 
niae incorporates  serogroups  that  include  some  80%  to 
85%  of  organisms  that  are  found  to  be  the  cause  of  pneu- 
monia in  this  country.  Other  nations  compound  vaccines 
differently.  Unfortunately,  serogroup  6A.  a common 
cause  now  of  penicillin  resistance,  has  not  been  incorpo- 
rated in  current  vaccines,  but  new  vaccines  are  being 
reformulated. 

For  community-acquired  pneumonia,  penicillin  can 


no  longer  be  considered  a highly  effective  first  line  of 
defense  to  be  blindly  administered  for  an  unknown 
microbial  target. 
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Fever,  Leukocytosis,  and  Referred  Thigh  Pain 

KIRSTI  A.  DYER,  MD,  MS,  Santa  Barbara,  California 

A “ Radiologic  Case”  is  published  in  this  format  on  a regular  basis.  Physicians  interested  in  contributing  to  the  series 
are  encouraged  to  send  their  radiologic  cases  to  the  series’  editor. 
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The  patient,  a 43-year-old  man  with  insulin-dependent  diabetes  mellitus,  presented  four  days  after  sus- 
taining a dog  bite  on  his  right  hand,  complaining  of  excruciating,  intermittent,  right  thigh  pain.  He  was 
febrile  ( temperature , 38.3°C  [ 101°F])  and  had  a leukocyte  count  of  27.8  X Iff'  per  liter  (27,800  per  mm3). 
On  physical  examination,  he  had  a 2-cm  open  wound  with  minimal  purulent  drainage  on  the  fourth  digit 
of  his  right  hand.  He  had  some  limited  range  of  motion  of  the  right  hip  and  focal  muscular  tenderness  in 
the  medial  thigh,  but  no  other  in  fectious  or  neurologic  findings.  A radiographic  evaluation  included  chest, 
lumbar,  right  femur,  and  pelvic  films  and  a computed  tomographic  ( CT)  scan  of  the  abdomen;  all  were  nor- 
mal. In  addition,  a nuclear  medicine  scan  showed  no  signs  of  infection.  A CT  scan  and  a magnetic  reso- 
nance image  (MRI)  of  the  pelvis  were  done  (Figures  1 and  2). 


What  is  the  most  likely  diagnosis  in  this  patient? 

What  study  could  be  done  to  confirm  the  diagnosis? 

SEE  FOLLOWING  PAGE  FOR  DIAGNOSIS  AND  DISCUSSION 


Figure  2. — A magnetic  resonance  image  of  the  pelvis,  coronal 
section,  shows  a 3 x 3 x 4-cm  mass  in  the  right  internal  iliac 
region. 


(Dyer  KA:  Fever,  leukocytosis,  and  referred  thigh  pain.  West  J Med  1996:  164:81-82) 
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ANSWER: 

Pelvic  schwannoma 

The  CT  and  MRI  scans  of  the  pelvis  detected  a right 
retroperitoneal  mass.  A CT-guided  fine  needle  aspirate 
(FNA)  was  used  to  obtain  a tissue  diagnosis.  The  biopsy 
showed  a neurilemoma  (schwannoma). 

Schwannomas  are  benign  nerve  sheath  tumors  of 
neural  crest  cells  that  arise  from  cranial  or  spinal  nerve 
roots  to  form  an  encapsulated  tumor.  They  make  up  10% 
of  intracranial  tumors  and  25%  of  intraspinal 
tumors. 1|pp2171 2,731  These  tumors  grow  slowly  and  are  often 
asymptomatic.  There  is  no  gender  preference.  They  usu- 
ally occur  between  the  ages  of  19  and  69  years.2  Sensory 
roots  are  most  frequently  affected.  The  most  common 
intracranial  tumor  is  acoustic  neuroma,  which  attaches 
to  the  vestibular  branch  of  the  eighth  cranial  nerve. 
Presenting  symptoms  include  tinnitus  and  hearing  loss. 
The  sensory  portion  of  the  trigeminal  nerve  (fifth)  may 
also  be  affected,  but  less  commonly.  When  extradural, 
the  tumor  is  generally  associated  with  large  nerve 
trunks  and  most  frequently  involves  the  thoracic 
region. I-"PP‘55I'IJ52>  The  tumor  may  originate  in  the  medi- 
astinum or  retroperitoneum.2 

Symptomatic  schwannomas  can  be  treated  surgical- 
ly. The  tumors  are  usually  well  encapsulated  and 
attached  to,  but  easily  dissected  free  from,  the  nerve. 
There  are  reports  of  recurrences  if  the  tumor  has  not 
been  completely  excised.  Rarely  do  they  become 
malignant.4-5lpp17''1751 

This  case  was  perplexing  because  of  two  concurrent 
processes,  an  infection  and  the  thigh  pain.  Cultures 
of  specimens  of  blood,  urine,  and  FNA  were  negative 
for  pathogens.  None  of  the  radiographic  studies  revealed 


sources  of  infection.  The  probable  source  was  the  finger 
wound.  The  patient  responded  to  empiric  treatment 
with  antibiotics  with  resolution  of  the  fever  and  elevated 
leukocyte  count.  Once  diagnosed,  the  schwannoma 
was  treated  by  surgical  excision,  and  the  leg  pain  even- 
tually resolved. 

Retroperitoneal  pelvic  tumors  are  rare:  fewer  than  24 
cases  have  been  reported.2'1  They  frequently  present  as 
an  asymptomatic  mass,  and  other  symptoms  include 
abdominal,  leg,  or  back  pain,  swelling,  uterine  bleeding, 
or  occasionally  a pathologic  fracture. ,A7  A pelvic  tumor 
may  manifest  as  referred  leg  pain.  Of  the  reported  cases 
of  retroperitoneal  tumors  causing  leg  pain,  there  was  one 
of  lymphoma,  one  of  benign  schwannoma,  and  nine  of 
soft  tissue  sarcomas.  Other  reports  have  shown  that  pain 
elicited  with  the  FNA  procedure  suggests  the  presence 
of  a neurogenic  tumor.  This  patient  had  a substantial 
amount  of  pain  during  the  biopsy  of  the  mass.7  Patients 
may  undergo  a variety  of  radiographic  studies  before  the 
diagnosis  of  retroperitoneal  tumor  is  made;  it  is  best 
made  with  a CT  or  MRI  scan. 
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A Rare  Twist  to  a 
Common  Problem 

In  nature  oxalate  can  have  many  roles.  In  some  bacteria 
it  is  a principal  source  of  energy.  In  plants,  oxalate 
appears  to  be  important  in  maintaining  calcium  homeo- 
stasis. Oxalate  can  be  produced  in  the  leaves  and  bark  to 
precipitate  excess  calcium  as  calcium  oxalate,  which  is 
stored  as  crystalline  deposits  within  vacuoles  of  cells, 
allowing  the  maintenance  of  normal  calcium  balance 
within  the  plant.  Periodically  the  leaves  and  bark  are  shed, 
representing  a pattern  of  excretion  that  allows  the  plant 
to  be  rid  of  the  excess  calcium.  In  humans,  oxalate  is  an 
end  product  of  metabolism  excreted  by  the  kidneys  in 
urine.  Herein  begins  the  problem  because  calcium  is 
abundant  in  urine.  This  leads  to  urine  that  often  is  super- 
saturated with  calcium  oxalate,  with  the  potential  for 
crystal  formation. 

Calcium  oxalate  dihydrate  (COD)  and  calcium  oxalate 
monohydrate  (COM),  the  usual  crystalline  phases  of  cal- 
cium oxalate,  are  the  predominant  crystals  in  about  70% 
of  stones  formed  within  the  urinary  tracts  of  patients  from 
industrialized  countries.  In  the  vast  majority  of  patients 
with  calcium  oxalate  stones,  the  endogenous  production 
of  oxalate  is  normal  and  the  stone  formation  that  occurs  is 
the  product  of  a multifactorial  process  in  which  the  con- 
centration of  oxalate  in  the  urine  is  just  one  of  the  factors. 

In  the  case  described  by  John  J.  Kuiper,  MD,  else- 
where in  this  issue,1  a challenging  set  of  problems  was 
present,  making  it  different  from  the  usual  clinical  setting 
wherein  calcium  oxalate  stones  are  formed.  In  this  pa- 
tient, there  were  nephrocalcinosis,  renal  insufficiency,  and 
extrarenal  deposits  of  calcium  oxalate  (oxalosis),  in 
addition  to  urinary  calculi.  All  of  this  suggested  the  pos- 
sibility of  preazotemic  hyperoxaluria.  By  history  and 
examination,  secondary  causes  of  hyperoxaluria  were 
eliminated.  What  was  left  was  the  probability  that  the  pa- 
tient had  one  of  the  forms  of  primary  hyperoxaluria  with 
a metabolic  defect  that  caused  endogenous  overproduc- 
tion of  oxalate  and  hyperoxaluria.  At  age  45,  or  even  28 
when  his  symptoms  began,  the  patient  would  be  expected 
to  have  primary  hyperoxaluria  type  II  because  the  age  of 
onset  of  symptoms  is  at  least  a decade  later  than  is  the 
case  with  patients  with  primary  hyperoxaluria  type  I.2J  In- 
stead, when  the  patient's  siblings  were  examined,  one  was 
found  to  have  hyperoxaluria  and  glycolic  aciduria,  con- 
firming the  diagnosis  of  primary  hyperoxaluria  type  I. 

Vigorous  dialysis  followed  by  liver  and  kidney  trans- 
plantation and  treatment  with  magnesium  citrate  until  the 
massive  body  stores  of  oxalate  were  mobilized  and  ex- 
creted has  relieved  the  patient's  problems  and  corrected 
the  metabolic  defect  that  caused  the  endogenous  overpro- 
duction of  oxalate. 

When  the  patient  was  seen  in  1991,  “the  horse  was  al- 
ready out  of  the  barn.”  He  was  in  renal  failure  requiring 
dialysis,  and  there  was  already  evidence  of  substantial  ox- 


alosis in  the  bone.  At  this  stage  of  the  disease,  dialysis  in 
any  form  is  unable  to  keep  up  with  the  endogenous  ox- 
alate production.  If  nothing  else  is  done,  oxalosis  with  all 
of  its  complications  progresses  to  a painful  death.  Kidney 
or  liver  and  kidney  transplantation  are  necessary  if  the  pa- 
tient is  to  survive  and  lead  a productive  life.  The  presence 
of  oxalosis,  particularly  when  it  is  advanced,  complicates 
transplantation  and  reduces  the  chance  of  success.4  Early 
diagnosis  and  treatment  are  vital  to  the  well-planned  man- 
agement of  patients  with  primary  hyperoxaluria.  Medical 
management  can  prevent  or  prolong  the  onset  of  serious 
complications.3  Oral  treatment  with  neutral  orthophos- 
phate, magnesium,  or  citrate  to  decrease  supersaturation 
and  increase  the  inhibition  of  calcium  oxalate  crystal  for- 
mation have  all  been  described.1'9  Those  patients  with  pri- 
mary hyperoxaluria  type  1 who  respond  to  the  ad- 
ministration of  pyridoxine  with  a reduction  in  the  urinary 
excretion  of  oxalate  to  normal  or  near  normal  can  be 
managed  with  vitamin  B„  supplementation.  If  a patient  is 
known  to  respond  to  vitamin  B,,  supplements  and  presents 
in  renal  failure,  kidney  transplantation  alone  with  long- 
term vitamin  B„  treatment  after  transplantation  would  be 
the  favored  approach.  If  the  patient  has  type  II  hyperox- 
aluria, an  excellent  response  can  be  expected  to  medical 
treatment  that  decreases  supersaturation  and  increases  the 
inhibition  for  calcium  oxalate  crystal  formation.1  Because 
these  patients  with  type  II  hyperoxaluria  do  respond  well 
to  medical  treatment,  the  rare  patient  with  renal  failure 
should  have  kidney  transplantation  followed  by  long-term 
medical  treatment.  The  use  of  pyridoxine  is  not  indicated 
in  patients  with  type  II  hyperoxaluria  because  it  will  have 
no  effect  on  the  oxalate  production  and  urinary  excretion. 

Patients  with  pyridoxine-resistant  hyperoxaluria  type 
I will  often  follow  the  course  of  the  patient  described  by 
Kuiper.'  The  most  notable  exception  is  the  age  of  the  on- 
set of  symptoms.  Many  of  these  patients  have  symptoms 
by  age  5,  and  many  are  dead  by  age  20  if  not  treated  med- 
ically.10 In  retrospect,  this  patient  had  his  first  symptoms 
at  age  28  when  a urinalysis  was  obtained  and  showed  “4+ 
calcium  oxalate  crystals.”  This  was  a vital  clue  that  could 
have  led  to  the  underlying  diagnosis.  A finding  of  4+  cal- 
cium oxalate  crystals  rarely  occurs  in  the  urine  of  patients 
without  hyperoxaluria.  Further,  it  is  highly  likely  that 
most  (if  not  all)  of  these  crystals  were  COM,  a crystal 
phase  that  typically  is  present  in  untreated  patients  with 
primary  hyperoxaluria  of  either  type  with  substantial  hy- 
peroxaluria." On  the  other  hand,  COD  is  the  crystal  phase 
that  is  usually  present  in  the  urine  of  normal  subjects  and 
patients  with  the  common  forms  of  calcium  oxalate  stone 
formation.  To  stabilize  the  COD  phase  of  calcium  oxalate 
in  urine,  normal  inhibitors  of  calcium  oxalate  crystal 
growth  need  to  be  present  in  normal  concentrations.12  Pa- 
tients with  primary  hyperoxaluria  not  receiving  treatment 
often  have  reduced  concentrations  of  these  inhibitors  in 
their  urine,  probably  due  to  surface  absorption  of  these  in- 
hibitors to  the  many  crystals  that  are  present  in  their 
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urine.1'  Patients  with  common  causes  of  calcium  oxalate 
urolithiasis  do  not  have  a reduction  of  these  inhibitors.  On 
three  more  occasions,  the  same  observation  was  made 
with  urinalysis  for  this  patient  and  apparently  not  pur- 
sued. If  the  diagnosis  had  been  made  during  that  time  and 
appropriate  medical  treatment  started,  it  is  possible  that 
the  major  medical  resources  that  were  needed  to  help  the 
patient  survive  could  have  been  postponed  or  avoided. 

All  too  often  the  diagnosis  and  treatment  in  patients 
with  primary'  hyperoxaluria  are  delayed  until  major  com- 
plications such  as  renal  failure  and  oxalosis  have  set  in. 
By  then,  treatment  alternatives  are  limited.  In  the  past, 
urinary  oxalate  was  difficult  to  measure  accurately  be- 
cause of  the  difficulty  of  measuring  it  in  biologic  fluids. 
With  the  availability  of  rapid,  simple,  and  accurate  meth- 
ods to  measure  oxalate,  this  is  no  longer  a problem.  Good 
oxalate  measurements  are  available  from  many  sources 
and  should  be  used  when  patients  have  recurrent  calcium 
oxalate  stones.  Any  patient  younger  than  20  years  with 
calcium  oxalate  urolithiasis  should  have  their  urinary  ox- 
alate excretion  measured.  If  hyperoxaluria  is  detected,  the 
cause  should  be  determined.  Secondary  causes  should  be 
sought,  and  if  none  are  present,  then  evaluation  should  be 
done  for  one  of  the  types  of  primary  hyperoxaluria. 
Kuiper  has  provided  us  with  an  extremely  useful  list  of 
sources  to  help  with  this  evaluation.  In  addition  to  ox- 
alate, urinary  glycolate  and  L-glycerate  excretion  should 
be  measured  because  confirming  the  type  will  help  in 
planning  the  treatment  strategy.  Consultation  with  a spe- 
cialist experienced  in  the  management  of  patients  with 
primary  hyperoxaluria  may  be  extremely  helpful  in  the 
early  stages  of  the  workup  and  treatment  planning. 

In  summary,  the  following  three  points  can  be  made 
from  this  unusual  case: 


• Include  the  measurement  of  urinary  oxalate  in  the 
laboratory  workup  when  indicated. 

• Early  diagnosis  while  renal  function  is  intact  is  crit- 
ical in  the  long-term  care  of  patients  with  primary  hyper- 
oxaluria. 

• Effective  medical  treatment  is  available  to  prevent 
the  complications  of  primary  hyperoxaluria  in  many  of 
these  patients. 

LYNWOOD  H.  SMITH.  MD 

Lawrence,  Kansas 
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The  Right  Question 

DANA  FREDERICK  HOCH,  MD,  San  lose,  California 


Mai,  a 52-year-old  Vietnamese  woman,  seemed  more 
upset  than  usual.  She  had  arrived  in  the  United 
States  just  three  years  ago.  Her  parents  and  much  of  her 
family  had  been  killed  during  the  war,  but  a brother  had 
made  it  to  San  Jose,  California,  in  the  late  1970s.  He  had 
sponsored  Mai’s  immigration,  and  she  had  moved  in  with 
him  and  his  family.  Her  medical  problems  included  dia- 
betes mellitus,  chronic  renal  failure,  painful  neuropathy, 
hypertension,  and  degenerative  arthritis.  She  had  been  my 
patient  for  two  years;  most  of  her  visits  to  the  clinic  were 
frustrating  for  both  of  us. 

For  many  months  I listened  attentively  as  she  com- 
plained to  me  through  Due,  our  Vietnamese  interpreter. 
Many  of  her  symptoms  persisted;  chronic  headaches, 
insomnia,  dizziness,  and  back  pain.  I compulsively  did 
workups  for  her  symptoms,  but  the  longer  they  persisted 
and  the  more  tests  I ordered,  the  less  I uncovered.  No  mat- 
ter which  antihypertensive  or  antidepressant  drug  1 pre- 
scribed, no  matter  what  therapist  or  social  agency  1 
referred  her  to,  no  matter  how  compassionate  1 tried  to  be, 
it  seemed  that  I accomplished  little.  There  was  never  a 
smile  or  a “thank  you,”  just  tight-lipped  grimaces. 

Today  she  shook  her  head  and  aimed  torrents  of  high- 
pitched,  squeaky  Vietnamese  at  Due.  Some  months 
before.  Mai  had  had  her  hair  cut  short,  crew-cut  style,  in 
an  effort  to  cure  the  headaches.  She  wore  a black  duck- 
billed hunter’s  cap  with  ear  protectors  over  her  gray- 
speckled  hair.  Her  dark  little  eyes  had  a pained  look.  Her 
stubby  hands  and  fingers  clenched  and  unclenched  the 
corners  of  the  examination  table  and  left  sweat  stains  on 
the  paper  covering.  I noticed  that  her  fingernails  were 
bitten  to  the  quick. 

“Doctor,”  Due  began  after  Mai  paused  a moment,  “she 
says  her  chest  hurts  all  the  time,  with  her  headaches.  And 
she  cannot  sleep.”  He  told  me  this  in  an  indifferent  tone, 
accustomed  as  he  was  to  hearing  these  complaints  over 
and  over  in  the  clinic. 

With  an  unblinking  calm  that  belied  my  inner  frustra- 
tion, I said,  “Mai,  I am  concerned  about  these  problems. 
Also,  your  blood  pressure  and  blood  sugar  are  too  high. 
That’s  part  of  why  you  feel  so  sick.  I tried  you  on  a pill  to 
take  at  bedtime  for  sleep  and  depression.  Did  it  help?” 
Due  translated.  Mai  let  out  another  burst  of  anguished 
speech.  “She  said  the  medicine  you  gave  her  last  visit 
made  her  dizzy  all  day,  so  she  stopped  all  of  her  pills.” 


“You  know,  Mai,”  I said  with  rising  exasperation, 
“you’ve  been  coming  to  see  me  for  two  years,  but  not 
much  has  changed.  Your  symptoms  are  the  same,  and  now 
you  have  stopped  the  medications  for  blood  pressure  and 
diabetes.  How  can  I help  you?” 

Due  looked  at  me  sideways  and  knitted  his  brow  skep- 
tically. He  spoke  briefly  to  Mai.  “She  says  only  please 
give  her  medications  for  dizziness  and  headaches  and 
sleeping.”  My  spirits  sank  visibly.  "Mai,”  I said,  “you  are 
very  unhappy.  What  in  your  life  have  you  ever  enjoyed 
doing,  even  if  you  cannot  do  it  now?”  The  standard 
inquiries  hadn’t  worked  with  Mai;  I wanted  at  least  to  get 
us  out  of  the  muddy  rut  that  had  become  our  relationship. 

Once  again,  Due  gave  me  a sideways  glance  and  asked 
Mai  the  question.  Suddenly  the  forlorn,  anxious  look  van- 
ished, and  a smile  tugged  at  the  corners  of  her  mouth  as 
she  replied. 

“She  used  to  paint  pictures,  but  her  brother  did  not  like 
the  mess  in  the  garage.  Her  things  are  now  packed  up  in 
boxes,  and  she  cannot  paint  anymore.” 

“Painting?”  I asked  with  disbelief.  “Like  with  oils  and 
watercolors?” 

“That  is  what  she  said.  Back  in  Vietnam,  she  would 
stand  close  by  the  delta  or  a river  and  paint  the  workers  in 
the  rice  fields  or  the  soldiers  or  the  helicopters  that  flew  by.” 
I was  incredulous.  1 could  scarcely  imagine  what  her 
life  must  have  been  like  30  years  before,  what  spirit  and 
energy  it  had  taken  for  a young  woman  to  create  art  while 
all  around  her  a war  destroyed  her  family  and  her  country. 
Suddenly  she  became  a complicated  and  multidimen- 
sional person  to  me,  no  longer  a non-English-speaking 
patient  whose  medical  and  psychological  problems  defied 
all  my  efforts. 

"Well  Mai,  I want  you  to  get  out  your  brushes  and 
paints.  One  hour  each  day.  Tell  your  brother  those  are 
‘doctor’s  orders.’  No  extra  pills.  Just  take  the  ones  I've 
been  giving  you.  Don’t  miss  even  one  day.” 

One  month  later  she  was  back.  She  still  wore  the  ill- 
fitting  cap  and  looked  chronically  ill.  But  her  nails  had 
grown  out,  and  her  short  fingers  appeared  childlike  and 
delicate.  I took  her  blood  pressure  and  exhaled  a sigh  of 
relief.  And  the  finger-stick  glucose  wasn’t  normal,  but  at 
least  it  wasn’t  400  mg  per  dl. 

Mai  spoke  quietly  to  Due,  who  then  turned  to  me  and 
said,  this  time  with  a conspiratorial  smile,  “She  says 
‘thank  you,’  she  is  much  better.” 


(Hoch  DF:  The  right  question.  West  J Med  1996;  164:85-86) 
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“Well,  even  though  you  are  on  the  same  pills,  your 
sugar  and  blood  pressure  are  much  improved,”  I said. 

"Mai  told  me  that  if  her  legs  or  head  hurt  too  badly, 
she  rests  and  takes  a pain  pill,  then  it  is  better.” 

Mai  pulled  a painting  from  a grocery  bag  and  handed 
it  to  me.  She  spoke  to  Due  with  embarrassed  smiles  and 
chuckles. 

"She  wants  you  to  have  this  picture.  Doctor.  She 
painted  it  after  she  saw  you  last.  It  is  from  a photograph  she 
kept  from  Vietnam,  one  taken  near  where  she  grew  up.” 

I held  the  24-in  by  12-in  watercolor  at  arm’s  length.  It 
was  a jungle  scene,  a small  lake  surrounded  by  palm  trees 
and  brush.  Mai  had  used  deep  blues,  greens,  and  silver  to 
capture  the  water,  its  surface  pleated  by  a breeze;  palm 
fronds  seemed  to  toss  back  and  forth  on  the  trees  that 
rimmed  the  lake;  a thatched  hut,  partially  hidden  and 
shaded  by  bushes,  occupied  a corner  of  the  background. 
The  striking  feature  of  the  painting,  however,  was  two 
egrets  in  the  foreground.  They  stood  at  the  water’s  edge, 
along  a sandy  bank.  One  was  busily  nosing  the  shallow 
water  and  sand,  kicking  up  droplets  and  spray.  The  other 
one,  neck  arched  gracefully,  gazed  at  its  partner;  it  wore 
the  brightly  colored  ornamental  plumes  of  the  mating  sea- 
son. Taken  together,  the  birds  evoked  the  spirit  of  hope 
and  the  potential  of  love. 


“I  am  very  grateful,”  I responded  awkwardly,  moved 
almost  beyond  words.  “I  will  keep  this  special  gift  at 
home,  in  my  office.”  Due  translated.  After  I handed  her 
her  prescriptions,  Mai  left. 

Quite  by  accident  I had  asked  the  right  question.  On 
the  surface,  it  had  no  medical  relevance,  yet  it  had  been  the 
key  to  managing  this  patient’s  blood  pressure  and  diabetes. 
The  fact  that  she  had  been  able  to  share  a secret  part  of  her 
life  with  me  inspired  her  to  finally  comply  with  my  treat- 
ment. And  almost  by  magic,  she  and  I had  discovered  how 
to  manage  her  anxiety  and  somatic  symptoms.  Mai  did 
much  more  than  give  me  a painting;  in  the  process,  she 
had  drawn  a self-portrait,  a portrait  of  a woman  I'd  been 
acquainted  with  for  two  years,  but  had  never  really  known. 

:fc  * 

“Lessons  From  the  Practice"  presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “ lessons ” to  the  series’  editors. 
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New  developments  in  the  diagnosis  and  treatment  of  impotence  or  erectile  dysfunction  are  increasingly 
based  on  better  understanding  of  the  erectile  process.  In  1978  it  was  thought  that  the  failure  of  arterial 
inflow  was  the  main  cause  of  male  erectile  dysfunction.  Emphasis  was  placed  on  methods  of  corpus  cav- 
ernosa! revascularization.  In  recent  years,  interest  has  shifted  to  abnormal  cavernosal  smooth  muscle 
function.  An  understanding  of  the  erectile  process  was  greatly  enhanced  by  intracavernosal  administra- 
tion of  vasoactive  agents  in  1982  and.  more  recently,  the  use  of  prostaglandin  E,.  These  agents  promote 
erection  by  causing  smooth  muscle  to  relax.  The  intracavernosal  administration  of  vasoactive  agents  is 
now  used  in  diagnosis  and  in  therapy.  Standard  approaches  to  diagnosis  and  therapy  still  vary,  but  more 
rational  steps  are  evolving.  Considerable  progress  has  been  made  in  quantifying  penile  blood  flow. 
Increasingly  effective  therapies  are  available  for  an  estimated  10  million  American  men  suffering  from 
erectile  dysfunction.  Therapies  include  the  use  of  drugs,  administering  vasoactive  agents  intracavernos- 
ally,  vacuum  constrictor  devices,  and  vascular  interventions  in  highly  selected  cases  of  arterial  or  venous 
disease.  These  procedures  are  being  carefully  reevaluated.  Critical  analysis  of  recent  results  suggests  that 
about  7%  of  men  are  amenable  to  vascular  interventions,  with  success  rates  approximating  70%  when 
supplemental  therapy  is  used. 
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PHYSICIANS 


PHYSICIANS  WANTED 


CALIFORNIA 

Ini  rim 

P HYS1CIANS. 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 
Jim  Ellis  (800)  437-7676 


WESTERN  STATES'  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services 
4975  E Butler,  #133,  Fresno,  CA  93727 
Call  (800)  873-0786:  FAX  (209)  252-3085 


Yosemite  Medical  Clinic 

xvfiat  an  opportunity ! 

Become  port  of  our  team  providing  medicol  core  ot  spectoculor  Yosemite 
Nationol  Pork.  Seeking  physicians  with  background  in  Emergency 
Med/Fomily  Practice  for  positions  ot  clinic  in  Yosemite  Volley.  Immediate 
openings.  Send  CV  to  Chose  Dennis  Medicol  Group,  1 600  S Main  St,  #318, 
Walnut  Creek,  CA  94596.  Coll  (510)  934-8900.  FAX  (510)  934-9179. 


• Need  to  supplement  your  income?  • 

Immediate  employment  opportunities  for 
part-time  physicians,  internal  medicine  with 
critical  care  experience,  evening,  and  w eek- 
end coverage  for  San  Mateo  hospital-based 
practice.  Salary  competitive.  Malpractice 
insurance  included.  Call  (415)  573-3786. 


Make  advertising  in  WJM  one  New 
Year's  resolution  you 
stick  to  in  1996!  Call 
(415)  882-3376  today. 


OCC  MED,  OB/GYN, 
PRIMARY  CARE 

Marks  Medical  Placements 
2170  Century  Park  East.  #806 
Los  Angeles,  CA  9(XJ67 

Call  (3  10)  556-2  126 
or  (800)  665-2126 
FAX  (3  10)  556-1  604 


WHY  THE  MIDWEST? 

Progressive  and  safe  cities,  abundance  of 
recreation  at  nearby  pristine  lakes  and 
national  forests,  four  distinct  seasons.  A 
variety  of  group  practices  located  through- 
out the  upper  Midwest.  Choose  from  met- 
ropolitan cities,  college  towns,  popular 
resort  communities  or  traditional  rural  des- 
tinations. Opportunities  available  in 
Occupational  Medicine,  Family  Practice, 
Internal  Medicine,  Pediatrics,  and 
Nephrology. 

Call  (800)  243-4353  or  write  to: 

STRELCHECK 

AND  ASSOCIATES,  INC. 

10624  N.  Port  Washington  Rd  Mequon,  W1  53092 


pacific  northwest 

Placement  specialists  serving  north- 
ern California,  Oregon.  Washington. 
City  or  rural,  group  or  solo.  Internal 
Medicine,  Family  Practice.  OB/GYN, 
Pediatrics,  and  all  other  specialties. 
Barbara  Stoefen,  President,  The  O'Kane  Group 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 
(800)  451-0700  • FAX  (503)  389-5134 


PHYSICIANS  WANTED 


We  Invite 
Comparison! 

The  continued  growth  of  our  patient  popula- 
tion, now  105,000,  has  created  a need  for  an 
additional  BC/BE  physician  in  each  of  the  fol- 
lowing specialties: 

. FAMILY  PRACTICE 
. ORTHOPEDIC  SURGERY 

• PEDIATRICS 

• OB/GYN 

These  excellent  private  practice  opportunities 
offer  guaranteed  net  income  while  you  build 
your  practice,  a genuine  need  for  your  services, 
and  complete  medical  staff  support  112-bed 
full-service  hospital,  very  well  equipped,  excel- 
lent ancillary  services,  and  quality  patient  care. 

Tulare  is  a small  city  in  central  California  near 
Sequoia  National  Park — large  enough  to  have 
the  conveniences  you  expect.  Beautiful  homes, 
close  to  office  and  hospital,  are  affordably 
priced.  The  lifestyle  is  family  oriented,  with 
good  schools,  many  community  activities,  and 
abundant  year-round  outdoor  recreation.  The 
location  provides  easy  access  to  all  California 
major  metropolitan  areas  and  attractions. 

• For  details,  please  send  CV  or  call 

Tulare  District  Hospital 
Physician  Recruiting  Office. 

PO  Box  90112 
Los  Angeles,  CA  90009 
(800)  468-2687 
Fax  (310)  216-7364 


Since  1979 
the 

I rtf  rim 

P HYSICIANS. 

Locum  Tenens  Network  has  been  taking  the 
hassles  of  the  paperwork  and  overhead  out  of  prac- 
ticing medicine.  Practice  near  home  or  travel  the 
country.  We  will  coordinate  all  your  travel  details 
and  provide  you  with  the  best  occurrence  malprac- 
tice policy  available.  Explore  a partnership  with 
Interim  Physicians  and  open  new  horizons  for  your 
future. 

Call  today!  (800)  333-7828 


SPLASH  — MAUI!!! 


HAWAII  needs  Occ  Med,  IM,  or  Family  Doc  for  new 
clinic:  $125K/incentives/benes.  California/Oregon 
clinics — need  Nephrol,  IM/Endo,  Neonate,  Ped, 
Perinates,  FP,  FP/OB,  Internists  Guar/benes; 
Not  J-1  pos.  On  Oahu:  (808)  947-9815  CVs: 
LAM  Associates.  Dept  W.  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229. 

Call  Pat  Lam,  10  am-10  pm  PST:  1-800-258-4526. 


the  warm  & healthy  sunbelt  ffc 
Permanent  and  Lacum  Tenens  opportunities  available  in  the 
Sunbelt  from  California  to  Florida.  All  specialties,  MDs,  DOs. 
Greot  salaries  and  benefits.  Call  today! 

Cotalina  Professional  Recruiters 
Tucson:  (800)  658-9166;  FAX  (520)  733-4678 
Phoenix:  (800)  657-0354;  FAX  (602)  433-9548 
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PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


PSYCHIATRISTS 


Make  Your  Move  To  Beautiful 
Northern  California! 

Chief  of  Psychiatry 
& Staff  Physicians  in  Physical 
Medicine  & Psychiatry 

needed  to  work  with  our  collegial  team  of 
committed  professionals  at:  High  Desert  State 
Prison  at  Susanville  in  a newly  established 
Psychiatric  Program,  and  Pelican  Bay  State 
Prison  at  Crescent  City  in  the  continuation  of 
our  enhanced  outpatient  program  in  our  correc- 
tional treatment  center.  Requires  Licensed 
BC/BE  for  full  or  part  time.  Both  locations  in 
the  heart  of  the  Redwoods,  offer  tremendous 
lifestyle  of  hunting,  fishing  and  skiing...  great 
for  family  living. 

SUSANVILLE  - Contact  Patricia  Green,  M.D. 
CMO,  916-251-5100x6195  or 

CRESCENT  CITY  - David  Cooper,  M.D. 
CMO,  707-465-9022  or  fax  your  resume  to: 
916-327-1436.  EOE. 

ASK  ABOUT  THE  NEW  $15,000  ANNUAL 
RECRUITMENT  & RETENTION  BONUS 
FOR  PELICAN  BAY  ST  A TE  PRISON! 

CA  Dept,  of  Corrections,  HCSD,  P.O.  Box 
942883,  Sacramento,  CA  94283-0001. 


IF  acuity  Positions! 


Department  of  Family  & Community 
Medicine,  University  of  Nevada  School  of 
Medicine.  Rapidly  developing  university-based 
Family  Medicine  residency  program  is  recruit- 
ing for  faculty  at  the  assistant/associate  professor 
level. 

These  clinical/teaching  appointments  require 
competence  in  obstetrics,  board  certification  in 
Family  Medicine,  and  eligibility  for  licensure  in 
the  state  of  Nevada.  Advanced  expericncc/train- 
ing  in  obstetrics,  sports  medicine,  community 
medicine,  or  occupational  medicine  highly  desir- 
able. The  positions  include: 

• Residency  Director 

• Sports  Medicine  Coordinator 

• Faculty  Clinician/Teacher. 

Please  send  curriculum  vitae  and  name  four  refer- 
ences to  George  Kaiser,  Ml),  Acting  Chairman, 
Department  of  Family  & Community  Medicine, 
6375  W Charleston  Blvd,  Las  Vegas,  NV  89102;  or 
call  (702)  877-4974. 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 

Health  Care  Recruiting  97709 

NATIONWIDE  (800)323-1732 

Search  Firm  (503)  382-1732 


RENO:  DIRECTOR,  AMBULATORY  CARE  CLINIC, 

Asst/Assoc  Professor  of  Clinical  Medicine.  Full-time 
faculty  position  available  July  1,  1996  at  University- 
and  hospital-affiliated  clinic.  Duties:  administer 
physician  services;  work  closely  with  hospital  and 
social  services  managers;  supervise  medical  residents 
and  students;  oversee  quality  improvement  projects; 
provide  direct  patient  care.  Requirements:  MD  or  DO; 
BC/BE  in  Family  Practice  or  Internal  Medicine;  quali- 
fy for  Nevada  license;  experience  in  clinic  manage- 
ment. CV  and  names  of  3 references  to  Miles 
Standish,  PhD,  Search  Committee  Chair,  University  of 
Nevada  School  of  Medicine,  Savitt  Medical  Sciences 
Building/332,  Reno,  NV  89557-0046.  Application 
review  begins  February  15,  1996  and  will  continue 
until  position  is  filled.  AA/EOE. 

FAMILY  PRACTICE/INTERNAL  MEDICINE.  Group 
practice  two  hours  north  of  San  Francisco  in  commu- 
nity of  15,000.  Call  Anders  Karlman,  Karlman 
Associates,  (800)  634-3561;  FAX  (707)  963-2769. 
PEDIATRICS-NORTHERN  CALIFORNIA.  Group  prac- 
tice of  35,000  equidistant  from  Los  Angeles  and  San 
Francisco.  Call  Anders  Karlman,  Karlman  Associates, 

(800)  634-3561;  FAX  (707)  963-2769. 

OREGON  AND  THE  NORTHWEST.  Urban,  suburban, 
rural  locations;  variety  of  practice  arrangements;  all 
specialties.  Placement  professionals  for  1 8 yrs.  Oberto 
& Associates,  920  Pinecrest  Terr,  Ashland,  OR  97520. 
(800)  482-6656;  FAX  (503)  482-4951.  No  J-1  0pp. 


Internal  Medicine 

Monterey  County,  California 

Live  in  beautiful  Monterey  County!  Now  expanding  primary  care 
division.  Additional  board-certified,  board-eligible  primary  care 
internist  needed  for  busy  10-member,  multispecialty  internal 
medicine  group. 

Located  across  from  a regional  200-bed  hospital  with  compre- 
hensive cardiac  and  specialty  services.  Progressive,  well-man- 
aged group.  Competitive  package  with  first-year  guarantee 
$1 20,000  with  opportunity  for  substontiol  productivity  bonus. 

Write  Betty  Switzer,  Admin,  Los  Palos  Medical 
Associates,  Inc,  1 033  Los  Palos  Dr,  Salinas,  CA 
93901;  or  call  (408)  424-2866. 


All  it  used  to  take  was  being  a 
good  doctor... 


Now  you  fight  the  government,  insur- 
ance companies,  and  managed  care. 
Consider  adding  an  effective  and 
profitable  weight  control  pro- 
gram  to  your  existing 
practice.  Ideal  for 
energetic  MD's. 

SCPIE  insureds 
preferred. 

Call 

(310)  915-5786 


Tell  them 


“I  saw  it  in  the 
WJM  Classifieds." 


NEW  MEXICO  FAMILY  PRACTICE.  The  enehantm 
of  the  Southwest,  its  cultures  and  peoples  can 
yours  through  medical  opportunities  in  New  Mexi 
Presbyterian  Medical  Services  has  immediate  opi 
ings  for  board  eligible/eertified  primary  care  ptq 
cians  at  community  health  centers  in  rural  areas 
New  Mexico.  Ideal  practice  opportunity  in  an  in 
grated  health  system  providing  care  to  Nat 
American,  Hispanic,  and  Anglo  patients.  Clinic  lo 
tions  also  offer  a diverse  array  of  leisure  aetivit 
Generous  benefit  package  to  include  malpract 
insurance,  health  and  life  insurance,  CME  benef 
Federal  and  State  loan  repayment  programs  availal 
Contact:  Debbie  Armstrong,  Presbyterian  Medi 
Services,  P0  Box  2267,  Sante  Fe,  NM  87504,  or  i 

(505)  982-5565  or  (800)  477-7633. 

CALIFORNIA-EMERGENCY  MEDICINE/FAM 
PRACTICE.  California  Emergency  Physici; 
Medical  Group  is  a partnership  of  Emerget 
Medicine  and  ambulatory  care  specialists  cc 
tracting  with  over  30  Emergency  Departments  a 
10  ambulatory  care  centers  in  Northern,  Cent 
and  Southern  California.  We  are  seeking  BC/ 
Emergency  Medicine  and  Family  Pract 
Physicians.  We  offer  attractive  compensati 
ownership,  health,  disability,  and  retirement  bf 
efits.  Send  your  CV  or  contact  John  Gravette,  C 
2101  Webster  St,  Ste  1050,  Oakland,  CA  946 

(800)  842-2619. 

INTERNAL  MEDICINE-CRITICAL  CARE  PHYSICI/ 
Highly  respected,  credentialed,  experienced,  and  p 
sonable  internist,  preferably  with  critical  care  int 
ests  and  training,  for  full-time  inpatient-only  pri 
tice  in  San  Diego  County.  Rotating  call  with  sim 
credentialed  physicians.  No  private  practice  or  off 
activity  involvement.  Emergency  medicine  experiei 
helpful.  Salary  guaranteed,  plus  incentives.  Send 
to  Primary  & Specialty  Physicians  Medical  Group,  I 
480  Camino  Del  Rio  South,  Ste  121,  San  Diego, 
92108.  (619)  299-4770;  FAX  (619)  299-8153. 
SMALL  WESTERN  COMMUNITIES.  Excellent  opp 
tunity  for  lifestyle  change.  Physicians  needed  in  ri 
locations.  Income  guarantee  and  excellent  benef 
Outdoor  recreation  plentiful.  Call  or  send  CV  to:  FI 
4656  S Utah,  Butte,  MT  59701.  (800)  241-8660. 

MEDICAL  DIRECTOR:  Stramski  Children's  Developmer 
Center.  Position  available  immediately.  Located  at 
largest  private  hospital  between  LA  and  San  Die 
the  Center  provides  diagnostic  evaluations  a 
coordinates  treatment  plans  for  children  w 
developmental  disabilities  and  chronic  illnesses 
multidisciplinary  approach.  Academic  affiliat 
with  UC  Irvine.  Academic  appointment  availat 
Forward  CV  to  Dr  James  Wells,  Stram 
Developmental  Center,  Memorial  Miller  Childre 
Hospital,  2801  Atlantic  Ave,  Long  Beach,  CA  908i 
SPOKANE,  WASHINGTON.  Respected,  busy,  1 
physician,  multi-specialty  clinic  looking  for  a BC/ 
Internist  to  assume  practice  of  BC  Internist  retiring 
10/96.  Competitive  salary,  benefits,  bonus,  and 
desirable  lifestyle.  Send  CV  to  Scott  Baumgartr 
MD,  Physician's  Clinic  of  Spokane,  820  S McClell 
Spokane,  Washington  99204. 

MODESTO— URGENT  CARE.  Immediate  opening 
Urgent  Care  physician  with  background  in  Farr 
Practice  or  Emergency  Med.  Full-time  position 
busy  urgent  care  center.  Incentive  compensati 
paid  malpractice.  Send  CV  to  Chase  Dennis  Medi 
Group,  1600  S Main  St,  #318,  Walnut  Creek, 
94596.  Call  (510)  934-8900.  FAX  (510)  934-9179. 
MEDICAL  DIRECTORSHIP  AND  STAFF  POSITIOF 
Immediate  openings  in  low-  to  moderate-volume  em 
gency  department  near  Bakersfield,  CA.  Competit 
compensation,  paid  malpractice,  revenue  sharing,  a 
a democratic,  partnership  structure.  P&PS  plans  a 
available.  Call  or  send  CV  to  Mark  Marten,  Quanti 
Emergency  Medical  Associates,  P0  Box  2467,  Sai 
Rosa,  CA  95405;  FAX  (707)  546-1930;  call  (707)  5< 
4199. 
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PHYSICIANS  WANTED 


Work,  Live  & Play  in 
Central  California 


Medical  Director 


+ Network  of  ten  Community  Health 
Centers  seeking  BC  Primary  Care 
Physician  to  join  Administrative/Clinical 
team  as  Medical  Director. 

+ Preferred  candidates  should  have 
previous  experience  in  a managed 
care  environment,  supervisory  expe- 
rience, and  group  management 
skills.  The  Medical  Director  position 
is  70%  Administrative  and  30% 
Clinical  practice.  Excellent  compen- 
sation package. 

♦ Send  CV  to  Stephen  Schilling,  Exec 
Dir,  Clinica  Sierra  Vista,  PO  Box  457, 
Lamont,  CA  93241.  Call  (805)  845- 
3731;  FAX  (805)  845-4511. 




Medical  Director 

Chemical  Dependency 

Santa  Clara  Valley  Health  and  Hospital  System, 
Department  oj  Alcohol  and  Drug  Services 

Responsibilities  include:  management  of  medical 
services  for  outpatient  alcohol/drug  treatment, 
including  methadone,  perinatal  and  adolescent 
services;  oversight  and  coordination  of  all  medical 
activities  and  services;  and  supervision  of  program 
physicians  to  ensure  compliance  with  federal, 
state,  and  local  regulations.  Successful  candidates 
will  be  a California-licensed  (or  eligible)  MD  with 
Internal  Medicine  background  and  minimum  of  5 
years  experience  in  managing  medical  services  in 
the  alcohol  and  drug  service  field;  experience  in 
working  with  methadone  is  highly  desirable. 
Excellent  salary  (DOE)  and  benefit  package. 

Submit  letter  of  application 
and  CV  to:  Bruce  Copley, 

Dept  of  Alcohol  and  Drug  Svcs 
976  Lenzen  Ave.  3rd  FI 
San  Jose,  CA  95126 
or  FAX  (4081  279-1843 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanence,  P.C.,  a 
professional  group  of  physicians  pro- 
viding medical  services  to  380,000 
members  of  Kaiser  Permanente  in 
Oregon  and  Southwest  Washington, 
has  full-time  and  part-time  opportu- 
nities in  general  family  practice  for 
BC/BE  Family  Physicians  and 
Internists  in  Salem  and  Portland,  OR 
and  Longview,  WA.  In  Salem, 
opportunities  exist  for  Family 
Physicians  or  Internists  with  a spe- 
cial interest  or  expertise  in  geriatrics. 

Our  program  offers  a professionally 
stimulating  environment,  a quality 
lifestyle  in  the  Pacific  Northwest  and 
a competitive  salary/benefits  package. 
Forward  inquiry  and  G.V.  to: 

WJ.  Weiland,  M.D.,  Regional 
Medical  Director,  NORTH- 
WEST PERMANENTE,  P.G., 
500  NE  Multnomah  Street,  Suite 
100,  Portland,  OR  97232-2099. 
EOE. 

KAISER  PERMANENTE 

Northwest  Permanente.  P.C. 

Physicians  and  Surgeons 


BOARD  REVIEW  COURSES 


RESIDENCY  POSITIONS 


INTERNAL  MEDICINE  RESIDENCY.  PGY  ll-lll  resi- 
dent position  in  Internal  Medicine  available  in  June 
1996  in  a progressive  Internal  Medicine  Training 
Residency  Program  located  in  pleasant  California, 
central  valley  community.  Please  send  curriculum 
vitae  and  inquiries  to:  Edward  L.  Arsura,  MD, 
Chairman,  Department  of  Medicine,  Kern  Medical  Ctr, 
1830  Flower  St,  Bakersfield,  CA  93305. 


SUPPORT  STAFF 


CALIFORNIA  • WESTERN  STATES 


PHYSICIAN  ASSISTANTS 
NURSE  PRACTITIONERS 

PERMANENT  PLACEMENT 
LOCUM  TENENS 

Superior  Results  & Expertise  from  the  West's 
leading  placement  service  of  NP’s  and  PA's. 


Heidi  Bourne,  RN,  Director 
Western  Practitioner  Resources 
W7DTD  N P.O.Box 854 

WrK  ) Areata,  CA  955 18 

(800)  345-5859 
E-Mail:  WPResource@aol.com 


PRACTICES  FOR  SALE 


for  sale 


Thriving  Solo  Internal  Medicine  Practice 

Beautiful  downtown  Carmel.  California.  Cozy 
comer  building;  ocean  view  with  parking;  exclu- 
sively fee  for  service.  $400 K gross,  $22()K  net. 
Call  (408)  624-3077.  FAX  (408)  624-8662. 
Write  PO  Box  3637.  Carmel.  CA  93921. 


IM  BOARD  REVIEW  COURSE  & HOME  STUDY  VIDEOS 

Uniquely  Different  ▼ Small  Groups  ▼ Excellent  Study  Aids 

St.  Louis,  M0  APRIL  10-14 

Newark,  NJ  JUNE  26-30 

Columbus,  OH  JULY  31 -AUG  4 

Call  (800)  97-IMBRC  (46272) 

Write  to  IMBRC,  5892  Whitestone. 

Columbus,  OH  43228 


M Tired  of  Big  City  Hassles?  U 


Enjoy  an  active  Family  Practice  in  a community  of 
25,000  situated  on  the  shores  of  a beautiful  lake  in  pas- 
toral north  Idaho.  Excellent  outdoor  recreational  oppor- 
tunities. Fnendly  people.  Great  place  to  raise  a family 

CV  to:  Box  303,  The  Western  Journal  of  Medicine 
PO  Box  7602,  Sail  Francisco,  CA  94120-7602 


PHYSICIANS  WANTED 


relocate. 

across  town  or  around  the  world 


1*800*538*9230 


The  most  comprehensive  source 
of  practice  opportunities  in  the 
known  world  is  available  to 
you  toll  free,  24  hours  a day. 
Browse  through  recorded  profiles 
of  opportunities  from  5 continents 
(most  in  the  U.S.j.  Then  transmit 
a confidential  response  to  the 
opportunities  you  choose. 
No  salesman.  No  strings. 


The  Practice 
Opportunity  Line 


We  re  on  call  for  you 

from  Physician's  Market  Information  Center 

1-800-423-1229 


OFFICE  SPACE  AVAILABLE 


Office  space  available 
the  Doctors  Towers 
adjacent  to  Queen  of  Angels-Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  avi 
On-site  manager. 


able. 


San  Diego,  California  ••••••• 


Let  us  house  your  practice  in  our  state-of-the-art  70,000-sq- 
ft  medical  office  building,  on  campus  of  Grossmont  Hospital, 
serving  0 750-square-mile  areo  of  Southern  California.  We 
can  also  assist  you  in  getting  on  staff  Extremely  competitive 
rents;  will  build  to  suit,  full  omenilies;  on-site  building  man- 
ager. Contact:  (714)  474-1417. 


COMPUTER  SOFTWARE 


COMPUTERIZED  HISTORIES  AND  PHYSICALS. 

Comprehensive  History-0  minutes  physician  time. 
Computer  questions  patient  and  prints  three-page 
summary.  Textbook  quality,  narrative,  pertinent  nega- 
tives. English/Spanish.  Comprehensive  Physical-3 
minutes  physician  time  to  complete  automated  form. 
Two-page  hospital  quality  printout.  Both  exceed  all 
standards  of  Medicare  and  HMOs.  Used  by  all  spe- 
cialties, hospitals,  and  HMOs.  Guaranteed  $395. 
Gilman  Files  (800)  355-4640. 
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CONFERENCES 


Out  of  the  Ashes: 

Can  the  Private  Sector 
Save  Health  Care? 

For  the  answers,  join  us  at  our  7th 
Biennial  National  Symposium  in 

San  Francisco 
The  Fairmont  Hotel 
MARCH  22-23,  1996 

National  Leaders  from  health  care, 
government,  business  and  academia 
will  debate  why  “health  care  reform” 
failed  and  what  the  forces  are  behind 
today’s  market-driven  changes. 


Sponsored  by  the 

Palo  Alto  Medical  Foundation 


(415)  614-3273 


Cardiovascular 

Conference 


Lake  Louise 
March  11-14,  1996 
Alberta,  Canada 


$410  (or  ACC  members!  $410  for 
FRCP  members;  $495  for  non- 
members. $250  for  fellows-in-tram- 
ing,  residents,  nurses,  physician 
assistants,  and  technologists,  17  5 
Category  1 credit  hours.  For  infor- 
mation, call  American  College  of 
Cardiology,  Extramural  Programs, 
(800)  257-4739;  FAX  (301)  897- 
9745. 


Charleston  Symposium  on  Congenital  Heart  Disease 
March  14-16,  1996 
Charleston,  South  Carolina 


$495  for  ACC  members;  $560  for  non-members;  $350 
for  fellows-in-training.  residents,  nurses,  physician 
assistants,  and  technologists.  14.5  Category  I credit 
hours.  For  information,  call  American  College  of 
Cardiology.  Extramural  Programs.  (800)  257-4739; 
FAX  (301)  897-9745. 


DEADLINE 

for  the  March  issue  is  Friday,  February  9,  1996. 


(415)  882-3376 


Need  CME  Credits?  See 
our  Continuing  Medical 
Education  pages  for  more 
listings  in  your  state  and 
specialty. 

Want  to  get  the  word  out 
about  your  conference? 
Advertise  in  the  WJM 
Classifieds  for  maximum 
exposure. 

Call  to  boost  attendance  at 
your  conferences  today! 

(415)  882-3376 


Plant  Trees  for  America 

I'M 


Trees  provide  food, 
shelter,  and  nesting 
sites  for  songbirds. 

Trees  increase  property 
values,  and  make  our 
homes  and  neighborhoods 
more  livable. 

Trees  help  conserve 
energy.  They  cool  our 
homes  and  entire  cities  in  the 
summer,  and  slow  cold  winter 
winds.  Shade  trees  and  windbreaks 
can  cut  home  utility  bills  15-35%. 

Trees  clear  the  air  we  breathe.  They 
provide  life-giving  oxygen  while  they 
remove  particulates  from  the  air  and 
reduce  atmospheric  carbon  dioxide. 

America  needs  more  trees 

The  United  States  has  lost  a third  of  its 
forest  cover  in  the  last  200  years. 

Our  towns  should  have  twice  as  many 
street  trees  as  they  have  today. 

We  need  more  trees  around  our  homes 
and  throughout  our  communities.  We 


need  more  trees  to  protect  our  farm  fields 
anel  our  rivers  and  streams.  To  provide 
wood  for  our  homes  and  a thousand 
products  we  use  every  day. 

10  Free  Trees 

Ten  Colorado  blue  spruces,  or  other 
conifers  selected  to  grow  in  your  area, 
will  be  given  to  each  person  who  joins 
the  Arbor  Day  Foundation. 


Your  trees  will  be  shipped 
postpaid  at  the  right  time  for 
planting  in  your  area,  February 
through  May  in  the  spring  or 
October  through  mid  Decem- 
ber in  the  fall.  The  six  to  twelve 
inch  trees  are  guaranteed  to 
grow,  or  they  will  be  replaced 
free. 

To  become  a member  and  to 
receive  your  free  trees,  send  a $10 
membership  contribution  to  Ten 
Blue  Spruces, 

National  Arbor 
Day  Foundation, 

100  Arbor  Avenue, 

Nebraska  City,  NE 
68410. 

Join  today,  and  plant  your  Trees 
for  America! 


The  National 
Arbor  Day  Foundation 
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WESTERN  STATE  MEDICAL 
ASSOCIATIONS'  MEETINGS 

Arizona  Medical  Association,  Inc-810  W Bethany  Home 
Rd,  Phoenix  85013.  (602)  246-8901.  Annual  Meeting. 
June  6-8,  1996,  Scottsdale  Plaza  Resort,  Scottsdale. 


California  Medical  Association-PO  Box  7690,  San  Fran- 
cisco 94120-7690.  (415)  541-0900.  Annual  Meeting: 
March  1-5,  1996,  Disneyland  Hotel,  Anaheim. 


Colorado  Medical  Society-PO  Box  17550,  Denver  80217- 
0550.  (303)  779-5455.  September  20-22,  1996,  Steam- 
boat Sheraton,  Steamboat  Springs. 

Hawaii  Medical  Association-1360  S Beretania,  Honolulu 
96814.  (808)  536-7702.  Annual  Meeting:  October  18-20, 
1996,  Kauai  Marriott,  Lihue. 

Idaho  Medical  Association-305  W Jefferson,  P0  Box 
2668,  Boise  83701.  (208)  344-7888.  Annual  Meeting: 
July  24-27,  1996,  Sun  Valley  Inn,  Sun  Valley,  Idaho. 


Montana  Medical  Association-2012  11th  Ave,  Suite  12, 
Helena  59601.  (406)  443-4000.  Annual  Meeting: 
August  16-18,  1996,  West  Yellowstone  Conference 
Hotel,  West  Yellowstone. 


Nevada  State  Medical  Association-3660  Baker  Lane, 
Reno  89502.  (702)  825-6788.  Annual  Meeting:  April 
25-28,  1996,  Newport  Beach,  California. 


New  Mexico  Medical  Society-7770  Jefferson  NE,  Suite 
400,  Albuquerque  87109.  (505)  828-0237.  Annual 
Meeting:  May  9-11,  1996,  New  Mexico  Medical  Society 
Offices,  Albuquerque. 


Utah  Medical  Association-540  E Fifth  South,  Salt  Lake  City 
84102.  (801)  355-7477.  Annual  Meeting:  September  25- 
28,  1996.  University  Park  Hotel,  Salt  Lake  City. 


Washington  State  Medical  Association-900  United  Air- 
lines Bldg,  2033  6th  Ave,  Ste  1100,  Seattle  98121.  (206) 
441-9762.  Annual  Meeting:  September  26-28,  1996. 
Tacoma  Sheraton,  Tacoma. 

Wyoming  Medical  Society— PO  Drawer  4009,  Cheyenne 
82003-4009.  (307)  635-2424.  Annual  Meeting:  June 
13-15,  1996,  Jackson  Lake  Lodge,  Moran. 


ADVERTISING  INDEX 

CALIFORNIA  MEDICAL  ASSOCIATION 2nd  Cover 

3rd  Cover 


PRIME  CLINICAL  SYSTEMS 4th  Cover 

RONALD  MCDONALD  CHILDREN'S  CHARITIES 5 

SOUTHERN  MEDICAL  ASSOCIATION 1 

THE  WESTERN  JOURNAL  OF  MEDICINE 

Special  Issues  Catalog 1 ( 

September  1995  Special  Issue 8- 


We  want  your  input/output: 

The  Western  Journal  of  Medicine  staff 
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you'd  like  to  see  in  WJM.  Please  drop 
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westjmed@aol.com 


NORCAL  MUTUAL. 


Five  percent  May  not 
Seem  Like  a Lot... 
But  it  Could  Amount 
to  a Fortune. 


Norcal  offers  substantial  premium  discounts 
for  physicians  participating  in  our  5%  risk 
management  program.  Groups  can  receive 
discounts  of  up  to  20%.  More  importantly, 
our  risk  management  program’s  comprehensive  'J"'r>enf D,Sc^ 

correspondence  courses,  seminars  and 
presentations,  plus  yearly  on-site  assessments  for  group 
practices,  are  aimed  at  lowering  potential  liability  risks.  And 
fewer  settlements  and  adjudicated  cases  mean  higher  policyholder 
dividends.  A total  of  $28  million  in  1995,  now  that’s  a fortune.  Whether  it  is  Norcal’s 
commitment  to  improving  patient  care  and  loss  control,  or  the  fact  that  Norcal 
was  the  first  professional  liability  carrier  to  establish  an  aggressive  risk 
management  program,  it’s  time  to  call  1-800-652-1051.  Because  when  it 
comes  to  risk  management  services...  Norcal  is  one  tough  cookie. 


NORCAL 

Mutual  Insurance  Company 


Rated  A+  by  A.M.  Best  since  1986. 
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On -Staff... 

The  All-Night  Staff. 


2:35  AM  Prints  tracer  letters  to  all  insurance  carriers  who  are  late 
in  paying.  Sends  appeal  letters  to  those  carriers  who 
have  underpaid.  Produces  letters  to  patients  identifying 
those  services  denied.  Makes  notations  of  correspon- 
dence in  patient  records. 
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7:35  AM  Turns  on  coffee  maker. 

7:45  AM  On-Staff  2000  awaits  your  arrival  with  all  completed 
paperwork  and  a hot  pot  of  coffeeW  I 


When  are  you  going  to  start  saving? 
Call  1 -800-523-5977,  Today! 


On-Staff  2000  comes  standard  with  electronic  claim  submission, 
electronic  posting  of  EOMB  and  electronic  verification  of  eligibility. 
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FREE  f&VA  MEMBERSHIP! 


Our  medical  profession  needs  to  strengthen  by  joining 
together  as  one  voice.  The  California  Medical 
Association  recognizes  this  and  is  restructuring  to  become 
more  responsive  to  physicians  and  patients. 

It’s  up  to  CMA  members  to  tell  other  physicians  why  they 
need  to  join.  You  already  know  why  being  a CMA  member 
is  important.  Tell  your  colleagues  who  have  not  yet  joined. 

* Recruit  five  or  more  new  members , and  your  next  year's 
dues  will  be  free! 
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Consider  a few  features  of  The  Western  Journal  of  Medicine: 

• Epitomes— Important  Advances  in  Clinical  Medicine 

Each  month  this  selection  highlights  the  major  advances  in 
a different  specialty  with  15  or  20  brief  epitomes  by  experts 
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new  research  findings,  emphasizing  clinical  value. 
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WJM  is  often  the  first  to  predict,  examine,  and  evaluate 
socioeconomic  changes  and  trends. 

• Yearly  Special  Issue 
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medicine  (1983),  AIDS— a global  perspective  (1987),  women 
and  medicine  (1988),  addiction  medicine  and  the  primary 
care  physician  (1990),  rehabilitation  medicine:  adding  life  to 
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(Phinney  SD,  Siepler  J,  Bach  HT:  Is  there  a role  for  parenteral  feeding  in  clini- 
cal medicine?  West  J Med  1996;  164:130-136) 


Protein-calorie  malnutrition  as  evidenced  by  loss  of  weight  or  of  lean  body  mass  is  a commonly  seen  disorder.  Al- 
though its  cause  is  clearly  multifactorial,  objective  measures  of  protein-calorie  malnutrition  have  been  repeatedly  cor- 
related with  poor  patient  outcomes.  Total  parenteral  nutrition  was  developed  to  halt  or  reverse  this  disorder,  but  its 
ability  to  improve  the  short-  to  intermediate-term  outcome  in  patients  with  impaired  nutrient  intake  has  been  highly 
inconsistent.  Factors  influencing  this  variable  outcome  include  the  degree  of  functional  impairment  in  the  treatment 
group,  the  underlying  disease  causing  the  impaired  intake,  and  possibly  the  amount  and  composition  of  nonpmtein 
calories  delivered.  In  particular,  considerable  evidence  points  to  intravenous  soybean  oil  emulsion  as  a negative  fac- 
tor in  the  nutritional  support  of  stressed  patients.  Taken  in  combination,  current  information  suggests  reserving  the 
use  of  parenteral  feeding  for  patients  meeting  objective  criteria  for  protein-calorie  malnutrition  and  making  parsimo- 
nious use  of  lipid  emulsion,  especially  in  stressed  patients. 
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criteria  for  Category  I of  the  ArMA  CME  Certificate  and  the 
AMA  Physicians  Recognition  Award.  To  list  Category  I con- 
tinuing medical  education  programs,  please  send  informa- 
tion to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  A Z 8501  3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


March  2 — Women  and  Hypertension.  Arizona  Heart  Institute  at  the  Ritz- 
Carlton,  Phoenix.  Sat.  Contact:  Cindy  Urbaytis.  (602)  266-2200x4403. 

March  3-6 — 10th  Annual  Magnetic  Resonance  Imaging  Conference.  St 

Joseph's  Hospital  and  Medical  Center  and  Barrow  Neurological  Center  at 
the  Phoenician  Resort.  Scottsdale.  Sun- Wed.  Contact:  (602)  406-3067. 

March  4-6 — Family  Practice  Topics.  Interstate  Postgraduate  Medical  Asso- 
ciation at  the  Scottsdale  Hilton.  Scottsdale.  Mon-Wed.  Contact:  (608)  257- 
1401. 

March  7-9 — Midwinter  Symposium:  Advances  in  OB/GYN.  Phoenix 
OB/GYN  Society  at  the  Radisson  Resort.  Scottsdale.  Thurs-Sat.  Contact: 
(602)  267-5366. 

March  7-9 — 23rd  Annual  Symposium:  Recent  Advances  in  Neurology 
and  Neurosurgery.  University  of  Arizona  College  of  Medicine  with  Bar- 
row  Neurological  Institute  at  the  Phoenician  Resort.  Scottsdale.  Thurs-Sat. 
Contact:  (602)406-3067. 

March  7-10 — 19th  Annual  Mid- Winter  Symposium:  Advances  in  Obstet- 
rics and  Gynecology  . Maricopa  Medical  Center  and  Phoenix  OB/GYN  at 
the  Radisson  Resort  Hotel.  Scottsdale.  Thurs-Sun.  Contact:  Cathy  Clifton. 
(602)  267-5366. 

March  8-9 — Clinical  Management  of  Asthma  and  Allergic  Diseases.  Med- 
ical Education  Resources  at  the  Hyatt  Regency.  Scottsdale.  Fri-Sat.  Con- 
tact: (800)  421-3756. 

March  10-14 — Radiology  in  the  Desert:  Practical  Aspects  of  Radiology 
and  Imaging.  University  of  Michigan  Medical  School  at  the  Marriott's 
Camelback  Inn.  Scottsdale.  Sun-Thurs.  Contact:  Vivian  Woods,  (313) 
763-1400. 

March  14-17 — McDonald  Urological  Seminar.  Phoenix  Urological  Society 
at  the  Radisson  Resort.  Scottsdale  Thurs-Sun.  Contact:  (602)  267-5366. 

March  15-17 — Fifth  Annual  Southwestern  Conference  on  Medicine.  Uni- 
versity of  Arizona  College  of  Medicine  at  the  Westward  Look  Resort.  Tuc- 
son. Fri-Sun.  Contact:  U of  A. 

March  18-22 — 19th  Annual  Course:  Computerized  Tomography  of  the 
Body  With  MRI  Correlation.  Society  of  Computed  Body  Tomography 
and  Magnetic  Resonance  at  the  Scottsdale  Princess  Resort,  Scottsdale. 
Mon-Fri.  Contact:  (507)  288-5620. 

March  21-23 — Ophthalmic  Reviews  1996:  Oculoplastics  from  Coast  to 
Coast.  Mayo  Clinic-Scottsdale  at  the  Radisson  Resort,  Scottsdale. 
Thurs-Sat.  Contact  Trish  Ghan.  Mayo  Clinic-Scottsdale. 

March  21-24 — 1996  Annual  Meeting.  Arizona  Academy  of  Family  Physi- 
cians at  the  Wyndham  Paradise  Valley  Resort,  Scottsdale.  Thurs-Sun.  Con- 
tact: (800) 933-2237. 

March  25-27 — Management  of  the  Difficult  Airway:  Hands-on  Workshop 
and  Medical-Legal  Issues.  University  of  Michigan  Medical  School  at  the 
Red  Lion’s  La  Posada  Resort.  Scottsdale.  Mon-Wed.  Contact:  (313)  763- 
1400. 

March  28-30 — Fifth  Annual  Urogynecology  and  Disorders  of  the  Female 
Pelvic  Floor.  Mayo  Clinic-Scottsdale  at  The  Pointe  Hilton  Resort  at  Tapa- 
tio  Cliffs.  Phoenix.  Thurs-Sat.  Contact:  Tamara  Zelinski.  Mayo  Clinic- 
Scottsdale. 

March  30 — ENT  for  Primary  Care  Physicians.  Mayo  Clinic-Scottsdale. 
Sat.  Contact:  Tamara  Zelinsky.  Mayo  Clinic-Scottsdale. 


April  1-3 — Management  Strategies  in  Complex  Congenital  Heart  Dis- 
ease. Mayo  Foundation  at  the  Point  Squaw  Peak,  Phoenix.  Mon-Wed. 
Contact:  (800)  323-2688. 

April  9-13 — New  Frontiers  in  Pain.  Maricopa  Medical  Center  at  the  Radisson 
Resort  Hotel,  Scottsdale.  Tues-Sat.  Contact:  Beverlee  Anderson,  (602) 
267-5366. 

April  10-13 — 21st  Annual  Primary  Care  Update.  University  of  Arizona 
College  of  Medicine  at  the  Tucson  Hilton  East.  Tucson.  Wed-Sat.  Contact: 
U of  A. 

April  18-20 — Upper  Extremity  Trauma  and  Reconstructive  Surgery. 

Mayo  Foundation  at  The  Pointe  Hilton  Resort.  Phoenix.  Thurs-Sat.  Con- 
tact: (800)  323-2688. 

April  22-25 — Visiting  Fellowships  in  MRI.  University  of  Arizona  College  of 
Medicine  at  the  Biltmore  Advanced  Imaging  Center,  Phoenix.  Mon-Thurs. 
Contact:  (800)  848-4920. 

April  28-May  1 — Annual  Meeting.  Southwest  Surgical  Congress  at  the  Mar- 
riott's Camelback  Inn  Resort  and  Golf  Club,  Scottsdale.  Sun-Wed.  Con- 
tact: (312)  527-6667. 

May  4 — ENT  for  Primary  Care  Physicians.  Mayo  Clinic-Scottsdale,  Ash- 
ton B.  Taylor  Auditorium.  Scottsdale.  Sat.  Contact  Trish  Ghan,  Mayo 
Clinic-Scottsdale. 

May  6-10 — Neuroradiology  : Review  and  Update.  University  of  Arizona 
College  of  Medicine  at  the  Biltmore  Advanced  Imaging  Center.  Phoenix. 
Mon-Fri.  Contact:  (800)  848-4920,  ext  2575. 

October  7-10 — Visiting  Fellowships  in  MRI.  University  of  Arizona  College 
of  Medicine  at  the  Biltmore  Advanced  Imaging  Center.  Phoenix. 
Mon-Thurs.  Contact:  (800)  848-4920.  ext  2575. 

October  14-18 — Neuroradiology  : Review  and  Update.  University  of  Ari- 
zona College  of  Medicine  at  the  Biltmore  Advanced  Imaging  Center, 
Phoenix.  Mon-Fri.  Contact:  (800)  848-4920,  ext  2575. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W Bethany  Home  Rd.  Phoenix.  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center.  Tucson.  AZ  85724.  (520)  626-7832:  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

t 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Paulette  Richardson,  Continuing  Medical  Edu-  j 
cation,  California  Medical  Association,  PO  Box  7690,  San 
Francisco  94120-7690;  or  phone  (415)  882-3387.  For 
more  information  on  accreditation  or  certification,  please 
write  to  the  above  address. 

— 

ANESTHESIOLOGY 

March  23-28 — 24th  John  J.  Bonica  Obstetric  Anesthesia  Conference. 

Ohio  State  University  at  Sheraton  Waikiki,  Oahu  and  Grand  Wailea 
Resort,  Maui,  Hawaii.  Sat-Thurs.  Contact:  Arlene  Rogers.  410  W 10th 
Ave.  Columbus,  OH  43210.  (614)  293-8487. 
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March  26-29 — 5th  John  J.  Bonica  Hawaii  Pain  Conference.  Ohio  State 
University  at  Grand  Wailea  Resort.  Maui,  Hawaii.  Tues-Fri.  Contact: 
Arlene  Rogers,  410  W 10th  Ave,  Columbus,  OH  43210.  (614)  293-8487. 


CARDIOLOGY 

March  2-9 — Update:  Controversies  in  Cardiovascular  Disease.  UCSD  at 
Stouffer  Wailea  Resort,  Maui.  Hawaii.  Sat-Sat.  21  hrs.  $460.  Contact: 
UCSD. 

April  13-14 — Practical  Advances  in  Vascular  Disease.  Medical  Education 
Collaborative  at  Loews  Coronado  Bay  Resort,  San  Diego.  Sat-Sun.  10  hrs. 
$125.  Contact:  Medical  Education  Collaborative,  137  W Jewell  Ave,  Ste 
251,  Lakewood,  CO  80228.  (800)  442-6632. 

April  25-27 — Sixth  Annual  Symposium  on  Coronary  Stenting.  Scripps 
Clinic  & Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La 
Jolla.  Thurs-Sat.  Contact:  Scripps  Clinic  and  Research  Foundation,  10666 
N Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 


EMERGENCY  MEDICINE 

March  3-8 — 16th  Annual  Mammoth  Mountain  Emergency  Medicine  Ski 
Conference.  American  College  of  Emergency  Physicians  at  Mammoth 
Lakes.  Sun-Fri.  18  hrs.  $395.  Contact:  Daniel  Abbott,  MD,  Medical  Con- 
ferences, Inc,  PO  Box  52-B,  Newport  Beach  92662.  (714)  650-4156. 

March  18-22 — Emergency  Medicine  Symposium  II  UCSD  and  BSB  at  La 
Jolla.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

March  27-29 — 12th  Annual  Advances  in  Emergency  Medicine.  USC  at 
Sheraton  Palace  Hotel,  San  Francisco.  Wed-Fri.  17  hrs.  $495.  Contact: 
USC. 

May  14-15 — 7th  Annual  High  Risk  Emergency  Medicine.  American  Col- 
lege of  Emergency  Physicians  at  Hyatt  at  Fisherman’s  Wharf,  San  Fran- 
cisco. Tues-Wed.  15  hrs.  $299  to  $499.  Contact:  Alpen  Meeting  Service. 
(800)  451 -RISK. 

May  31-June  6 — Trauma/Critical  Care.  USC  at  Ritz-Carlton  Huntington 
Hotel,  Pasadena.  Fri-Sat.  1 8 hrs.  $250.  Contact:  USC. 


ENDOCRINOLOGY/METABOLISM 

March  13-14 — Advances  in  Endocrinology  and  Metabolism.  UCSF  at  Ana 
Hotel.  San  Francisco.  Wed-Thurs.  14.5  hrs.  $320.  Contact:  UCSF. 

March  15-16 — Diabetes  Update.  USC  at  Ana  Hotel,  San  Francisco.  Fri-Sat. 
10.5  hrs.  $255.  Contact:  USC. 

June  7-1 1 — Molecular  Steriodogenesis.  UCSF  at  Monterey.  Fri-Tues.  $300. 
Contact:  UCSF. 


EPIDEMIOLOGY/INFECTIOUS  DISEASE 

May  1-3 — 17th  Annual  Advances  in  Infectious  Diseases.  UCSF  at  Shera- 
ton Palace  Hotel,  San  Francisco.  Wed-Fri.  17.5  hrs.  $410.  Contact:  UCSF. 


FAMILY  PRACTICE/PRIMARY  CARE 

March  1-2 — Pediatric  Dermatology  for  the  Primary  Care  Physician. 

UCSF  at  Mark  Hopkins  Hotel,  San  Francisco.  Fri-Sat.  Contact:  UCSF. 

March  20-22 — Annual  Review  in  Family  Medicine:  Controversies  and 
Challenges  in  Primary  Care.  UCSF  at  Hotel  Nikko,  San  Francisco.  Wed- 
Fri.  15  hrs.  $325.  Contact:  UCSF. 

March  21-22 — Management  of  Occupational  Health  Problems  in  Primary 
Care  Settings.  Long  Beach  Regional  Medical  Education  Center  at 
SF/Oakland  Bay  Bridge  Holiday  Inn,  Emeryville.  Thurs-Fri.  15.5  hrs. 
Contact:  COEH-Continuing  Education.  (510)  231-5645. 

April  1-4 — Primary  Care  in  Paradise:  Maui  1996.  Scripps  Clinic  and 
Research  Foundation  at  Embassy  Suites  Resort,  Kaanapali  Beach.  Maui, 
Hawaii.  Mon-Thurs.  16  hrs.  Contact:  Dept  of  Academic  Affairs,  403C, 
Scripps  Clinic  and  Research  Foundation.  10666  N Torrey  Pines  Rd.  La 
Jolla  92037.  (619)  554-8556. 


April  6-13 — Sixth  Kaiser  Permanente  National  Conference  on  Muscu- 
loskeletal Medicine.  Kauai  Marriott  Resort,  Kauai.  Hawaii.  29  hours. 
$400.  Contact:  Ferdy  Massimino,  MD,  200  Muir  Rd,  Martinez,  CA 
94553.  (510)  372-1457. 

April  7-12 — Ninth  Annual  Primary  Care  Medicine:  Update  1996.  UCSF 
at  Intercontinental  Resort.  Maui,  Hawaii.  Sun-Fri.  20  hrs.  $595.  Contact: 
UCSF. 

April  13 — The  Team  Approach  to  Oncology:  The  Primary  Care  Physi- 
cian’s Role.  UC  Davis  at  Cancer  Center  Auditorium,  Sacramento.  Sat.  6.5 
hrs.  $95.  Contact:  UC  Davis. 

April  18-21 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  Hilton  Beach 
and  Tennis  Resort,  San  Diego.  Thurs-Sun.  20  hrs.  $495.  Contact:  CMEA, 
Jacqueline  Shiller,  PO  Box  84296.  San  Diego  92138.  (619)  223-2997. 

April  27 — 29th  Society  of  Teachers  of  Family  Medicine  Annual  Spring 
Conference.  AAFP  and  Society  of  Teachers  of  Family  Medicine  at  the 
Hyatt  Regency  at  Embarcadero  Center,  San  Francisco.  Sat- Wed.  Contact: 
Ray  Rosetta,  Director  of  Meetings  and  Programs,  The  Society  of  Teach- 
ers of  Family  Medicine.  (800)  274-4512. 

May  17-21 — Essentials  in  Primary  Care.  Continuing  Medical  Education 
Associates  at  Grand  Hyatt  on  Union  Square,  San  Francisco.  Thurs-Sun. 
20  hrs.  $495.  Contact:  CMEA  Jacqueline  Shiller,  PO  Box  84296,  San 
Diego  92138.  (619)  223-2997. 


GASTROENTEROLOGY 

March  2-3 — Gastroenterology  1996.  The  Southern  California  Society  for 
Gastrointestinal  Endoscopy  and  the  Southern  California  Gastroenterology 
Society  Symposium.  SCGSS  at  Century  Park  Hotel.  San  Francisco.  Sat- 
Sun.  Contact:  Joyce  M.  Fried,  19327  Pauma  Valley  Dr.  Northridge,  CA 
91326.  FAX  (310)  312-9279. 


INTERNAL  MEDICINE 

March  9-16 — Diagnostic  and  Therapeutic  Skills  in  Internal  Medicine. 

USC  at  Mauna  Kea  Beach  Hotel,  Kameula,  Hawaii.  Mon-Fri.  28  hrs. 
$595.  Contact:  USC. 

March  15-21 — Internal  Medicine  1996.  Continuing  Medical  Education  As- 
sociates at  the  Hotel  del  Coronado,  San  Diego.  Fri-Thurs.  54  hrs.  $695. 
Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  84296,  San  Diego.  92138. 
(619)  223-2997. 

April  1 1-13 — Recent  Advances  in  Hematopoietic  Stem  Cell  Transplanta- 
tion. UCSD  at  San  Diego  Hilton  Beach  & Tennis  Resort.  Thurs-Sat.  Con- 
tact: UCSD. 

April  20 — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  and 
Research  Foundation  at  Scripps  Clinic  and  Research  Foundation.  La  Jolla. 
Sat.  6 hrs.  Contact:  Dept  of  Academic  Affairs,  403C.  Scripps  Clinic  and 
Research  Foundation,  10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619) 
554-6310. 

May  9-10 — Practical  Aspects  of  Caring  for  Alzheimer's  Disease  Victims. 
UCSD  at  San  Diego  Hilton  Beach  and  Tennis  Resort.  Thurs-Fri.  13  hrs. 
$326.  Contact:  UCSD. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School.  Office  of  Continuing  Medical 

Education,  (213)  563-4800. 

LLU:  Loma  Linda  University.  Continuing  Medical  Education  Programs,  (909)  824- 

4963. 

STAN:  Stanford  University,  Postgraduate  Education.  (415)  723-5594. 

UCD:  University  of  California,  Davis.  Office  of  Continuing  Medical  Education. 

(916)  734-5390. 

UCI:  University  of  California.  Irvine.  Memorial/UCI  Center  for  Health  Education. 

(714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in  Medicine  and 

Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California.  San  Diego.  Office  of  Continuing  Medical  Education. 

(619)  534-3940. 

UCSF:  University  of  California,  San  Francisco.  Extended  Programs  in  Medical  Edu- 

cation. (415)  476-425 1 . 

USC:  University  of  Southern  California.  Postgraduate  Division.  (800)  USC-1 1 19. 


106  W)M,  February  1996 — Vol  164,  No.  2 


CONTINUING  MEDICAL  EDUCATION 


NEPHROLOGY 

Aug.  2-8 — 12th  Comprehensive  Nephrology  Review  Course.  UCLA  al  Mi- 
ramar Sheraton  Hotel,  Santa  Monica.  Fri-Thurs.  50  hrs.  $800.  Contact: 
UCLA. 


OBSTETRICS/GYNECOLOGY 

March  26-29 — Hawaii  Neonatal  and  Infant  Respiratory  Symposium.  Ohio 
State  University  at  Grand  Wailea  Resort,  Maui.  Hawaii.  Tues-Fri.  Contact: 
Arlene  Rogers,  410  W 10th  Ave,  Columbus,  OH  43210.  (619)  293-8487. 


OCCUPATIONAL/ENVIRONMENTAL 

March  2 1 -22 — Management  of  Occupational  Health  Problems  in  Primary 
Care  Settings.  Long  Beach  Regional  Medical  Education  Center  at 
SF/Oakland  Bay  Bridge  Holiday  Inn,  Emeryville.  15.5  hrs.  Contact: 
COEH-Continuing  Education.  (510)  231-5645. 


ONCOLOGY 

April  1-5 — Diagnostic  Approaches  to  Lymphoproliferative  Disorders. 

Scripps  Clinic  and  Research  Foundation  at  Ritz-Carlton,  Maui.  Hawaii,  on 
Mon-Fri.  26  hrs.  Contact:  Dept  of  Academic  Affairs.  403C,  Scripps  Clinic 
and  Research  Foundation.  10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619) 
554-8556. 

April  13 — The  Team  Approach  to  Oncology:  The  Primary  Care  Physi- 
cian's Role.  UC  Davis  at  Cancer  Center  Auditorium,  Sacramento.  Sat.  6.5 
hrs.  $95.  Contact:  UC  Davis. 


OPHTHALMOLOGY 

May  1 1 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  and  Research  Founda- 
tion at  Scripps  Clinic  and  Research  Foundation.  La  Jolla.  Sat.  7 hrs.  Con- 
tact: Dept  of  Academic  Affairs,  403C,  Scripps  Clinic  and  Research  Foun- 
dation, 10666  N Torrey  Pines  Rd,  La  Jolla  92037  (619)  554-8556. 


OTOLARYNGOLOGY 

May  23-25 — Vestibular  Adaptation.  UCLA  at  Miramar  Sheraton  Hotel, 
Santa  Monica.  Thurs-Sat.  1 7 hrs.  $400.  Contact:  UCLA. 

June  22-28 — 1995-1996  Skull  Base  Surgical  Dissection  Course.  House  Ear 
Institute  at  Los  Angeles.  Sat-Fri.  65  hrs.  $2,500  for  two  physicians.  Con- 
tact: House  Ear  Institute,  Antonio  De  la  Cruz.  MD,  2100  W Third  St,  Los 
Angeles,  CA  90057. 

June  29-July  4 — Second  International  Skull  Base  Congress  and  the  Sev- 
enth Annual  Meeting  of  the  North  American  Skull  Base  Society  at  Los 
Angeles.  Sat-Thurs.  Contact:  Congress  Secretary,  Ruth  B.  Crair,  House 
Ear  Institute,  2100  W Third  St,  5th  Floor,  Los  Angeles  90057. 

July  5-7 — Current  Concepts  in  Allergy  and  Otolaryngology.  Children’s 
Hospital  at  Le  Meridien  Hotel.  Coronado.  Fri-Sun.  14.5  hrs.  Contact:  Chil- 
dren's Hospital.  Continuing  Medical  Education  Office.  3020  Children's 
Way  (5021 ).  San  Diego  92123.  (619)  576-4072. 


PATHOLOGY 

March  18-20 — Current  Issues  in  Blood  Substitute  Research  and  Develop- 
ment. UCSD  at  Sheraton  Harbor  Island,  San  Diego.  Mon-Wed.  20  hrs. 
$500.  Contact:  UCSD 

April  1-5 — Diagnostic  Approaches  to  Lymphoproliferative  Disorders. 

Scripps  Clinic  and  Research  Foundation  at  Ritz-Carlton,  Maui.  Hawaii. 
Mon-Fri.  26  hrs.  Contact:  Dept  of  Academic  Affairs.  403C,  Scripps  Clinic 
and  Research  Foundation,  10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619) 
554-8556. 


May  2.3-25 — Current  Issues  in  Anatomic  Pathology.  UCSF  at  San  Fran- 
cisco. Thurs-Sat.  Contact:  UCSF. 


PEDIATRICS 

March  1-3 — Current  Concepts  in  Pediatric  Medicine.  Children's  Hospital 
San  Diego  at  Catamaran  Resort  Hotel,  San  Diego.  Fri-Sun.  15.5  hrs.  Con- 
tact: CME  Office.  3020  Children’s  Way  (5021 ),  San  Diego  92123.  (619) 
576-4072. 

March  28-30 — Pediatric  and  Adolescent  Sports  Medicine.  UCSD  at  San 
Diego  Hilton  Beach  & Tennis  Resort.  Thurs-Sat.  1 1 hrs.  $350.  Contact: 
UCSD. 

April  21-23 — Weaning  '96.  USC  at  Stouffer  Renaissance  Esmeralda  Resort, 
Palm  Springs.  Sun-Tues.  10  hrs.  $525.  Contact:  USC. 

May  16-18 — 29th  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics. UCSF  at  Ritz-Carlton  Hotel,  San  Francisco.  Thurs-Sat.  16  hrs. 
$350.  Contact:  UCSF. 

July  11-13 — Adolescent  Medicine:  A Practical  Course  for  Clinicians. 

UCSD  at  San  Diego  Hilton  Beach  & Tennis  Resort.  Thurs-Sat.  15  hrs. 
$350.  Contact:  UCSD. 

PLASTIC  SURGERY 

March  21-23 — 8th  Annual  Symposium  on  Aesthetic  Surgery  of  the  Face. 

UCSF.  Thurs-Sat.  Contact:  UCSF. 

PSYCHIATRY  AND  NEUROLOGY 

April  19-21 — West  Coast  Neuropsychology  Conference.  UCSD  at  Pan  Pa- 
cific Hotel.  San  Diego.  Fri-Sun.  15.5  hrs.  $325.  Contact:  UCSD. 

June  7-9 — NCGPS  Annual  Conference.  Northern  California  Group  Psy- 
chotherapy Society  at  Asilomar  Conference  Center,  Pacific  Grove.  Fri- 
Sun.  Contact:  NCGPS,  (415)  442-1976. 

June  15 — Current  Medical  Management  of  Epilepsy.  Scripps  Clinic  and 
Research  Foundation  at  La  Jolla.  Sat.  $75.  Contact:  Dept  of  Academic 
Affairs,  Box  403C.  Scripps  Clinic  and  Research  Foundation.  10666  N Tor- 
rey Pines  Rd,  La  Jolla,  CA  92037.  (619)  554-8556. 


RADIOLOGY 

March  10-15 — Neuro-  and  Musculoskeletal  MR.  UCSD  at  Hotel  del  Coro- 
nado, San  Diego.  Sun-Fri.  28  hrs.  $425-$625.  Contact:  UCSD. 

March  10-15 — Postgraduate  Magnetic  Resonance  Imaging  Course.  UCSD 
at  Hotel  del  Coronado,  San  Diego.  Sun-Fri.  28  hrs.  $626.  Contact:  UCSD. 

March  10-15 — General  Radiology  Review  Course.  UCLA  at  Guest  Quar- 
ters Suite  Hotel  in  Santa  Monica.  Sun-Fri.  40  hrs.  $420.  Contact:  UCLA. 

April  6 — UCSD  Spring  Interventional  Radiology  Course.  UCSD  at  Hotel 
del  Coronado,  San  Diego.  Sat.  6.25  hrs.  $135.  Contact:  Ryals  & Associ- 
ates, Inc.  PO  Box  1925,  Roswell,  GA  30077-1925.  (770)  641-9773. 

April  7-12 — UCSD  Neuro  and  Musculoskeletal  MR  Course.  UCSD  at  Ho- 
tel del  Coronado,  San  Diego.  Sun-Fri.  Contact:  Ryals  & Associates,  Inc, 
PO  Box  1925,  Roswell,  GA  30077-1925.  (770)  641-9773. 

April  7-12 — UCSD  16th  Annual  Residents'  Radiology  Review  Course. 

UCSD  at  Hotel  del  Coronado,  San  Diego.  Sun-Fri.  41  hrs.  $695.  Contact: 
Ryals  & Associates,  Inc,  PO  Box  1925.  Roswell,  GA  30077-1925.  (770) 
641-9773. 

April  12-14 — UCSD  Breast  Imaging  & Interventions  Course.  UCSD  at 
Hotel  del  Coronado.  San  Diego.  Fri-Sun.  15  hrs.  $375. 

July  20-25 — Advanced  Imaging  of  the  Spine.  UCSD  at  Hotel  del  Coronado, 
San  Diego.  Sat-Thurs.  22.5  hrs.  $550.  Contact:  Ryals  & Associates,  Inc, 
PO  Box  1925,  Roswell,  GA  30077-1925  (770)  641-9773. 

August  15-18 — Minimally  Invasive  Therapy  of  the  Brain.  UCSD  at  Ritz- 
Carlton  Hotel,  Marina  del  Rey.  Thurs-Sun.  20  hrs.  $495.  Contact:  Ryals  & 
Associates,  Inc,  PO  Box  1925,  Roswell,  GA  30077-1925.  (770)  641-9773. 


- 
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SURGERY 

March  21-23 — Eighth  Annual  Symposium  on  Aesthetic  Surgery.  UCSF  at 
Mark  Hopkins  Hotel,  San  Francisco.  Thurs-Sat.  18  hrs.  $350- $950.  Con- 
tact: UCSF. 

April  25-27 — The  Postgraduate  Course  in  General  Surgery.  UCSF  at  Ritz- 
Carlton  Hotel.  San  Francisco.  Thurs-Sat.  Contact:  UCSF. 

June  26-29 — 13th  Annual  San  Diego  Shoulder  Orthroscopy  Meeting.  Tri 

City  Medical  Center  at  Hyatt  Regency,  La  Jolla.  Wed-Sat.  24  hrs.  $1,375. 
Contact:  Rebecca  Quiring,  San  Diego  Shoulder  Arthroscopy,  3905  Waring 
Road,  Oceanside,  CA  92056  (619)  940-2066. 

July  8-13 — 13th  Superficial  Anatomy  and  Cutaneous  Surgery.  UCSD  at 
San  Diego.  Mon-Sat.  36  hrs.  $1,395.  Contact:  UCSD. 


UROLOGY 

April  25-28 — 5th  Annual  Spring  Clinical  Nephrology  Meetings.  National 
Kidney  Foundation  at  Disneyland  Hotel,  Anaheim.  Thurs-Sun.  26  hrs. 
Contact:  National  Kidney  Foundation,  Donna  Fingerhut.  (800)  622-9010. 


GENERAL/MULTIDISCIPLINARY 


March  2 — The  Neuropharmacology  of  Sleep  Medicine.  Scripps  Clinic  and 
Research  Foundation  at  Scripps  Clinic.  La  Jolla.  Sat.  7 hrs.  Contact:  Dept 
of  Academic  Affairs,  403C,  Scripps  Clinic  and  Research  Foundation, 
10666  N Torrey  Pines  Rd,  La  Jolla,  CA  92037.  (619)  554-8556. 

March  22-23 — Out  of  the  Ashes:  Can  the  Private  Sector  Save  Health 
Care?  Palo  Alto  Medical  Foundation  at  Fairmont  Hotel,  San  Francisco. 
Fri-Sat.  12  hrs.  $495.  Contact:  Nancy  Collins.  Palo  Alto  Medical  Founda- 
tion. (415)  853-2911. 

April  27-29 — 5th  Annual  Pain  Conference:  Primary  Care  Overview  of 

Pain  Management.  UC  Davis  at  Tenaya  Lodge  at  Yosemite,  Fish  Camp. 
Sat-Mon.  Contact:  UC  Davis. 

May  31 -June  2 — 38th  Annual  Scientific  Meeting  of  the  American  Associ- 
ation for  the  Study  of  Headache.  San  Diego.  Fri-Sun.  Contact:  AASH. 


All  Roads  Lead  to 
The  Emerald  City  and 

AACE  '96 
May  1-5 


Fifth  Annual  Meeting  & Clinical 
Congress  of  the  American  Association 
of  Clinical  Endocrinologists 


Washington  State  Convention  and  Trade 
Center  • Seattle,  Washington 

"Endocrinology : A Vision  into  the  21st  Century" 
will  offer  educational  workshops  on  thyroid  diseases, 
diabetes,  osteoporosis,  and  reproductive 
and  pediatric  clinical  areas. 

Qualifies  for  up  to  28.5  hrs. 
of  Category  1 CME  credit  of 
the  AMA  Physician  Recognition  Award. 


Call  AACE  at  904-353-7878,  FAX  904-353-8185 
or  access  the  AACE  On-Line  home  page 
(http:  / / www.aace.com)  for  more  details. 


(619)  845-1720. 


March  1-8 — Colorado  Review  of  Anesthesia.  University  of  Colorado  Health 


August  8-11 — 38th  Annual  Postgraduate  Refresher  Course-Reading 

Retreat.  USC  at  the  Lodge  at  Koele,  Lanai,  Hawaii.  Fri.  8 hrs.  $100.  Con- 
tact: use. 

August  1 1-17 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 
Maui  Westin  Hotel,  Maui,  Hawaii.  Mon-Fri.  28  hrs.  $590.  Contact:  USC. 

August  1 1-21 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 
Maui  Westin  Hotel,  Maui,  and  Marriott  Hotel,  Kauai,  Hawaii.  Mon- Wed. 
80  hrs.  $640.  Contact:  USC. 


Sciences  Center  at  Marriott’s  Vail  Mountain  Resort.  Fri-Fri.  Contact:  U of 
Colo. 

March  3-8 — 16th  Annual  Keystone  ENT  Conference.  University  of 
Nebraska  Medical  Center  at  Keystone  Resort,  Keystone.  Sun-Fri.  Contact: 
U of  Nebraska  Center  for  Continuing  Education,  (800)  642-1095  or  (402) 
559-4152. 

March  10-13 — International  Conference  on  the  Fetus  and  Newborn  XXX: 
Novel  Therapies  for  Neonatal  Respiratory  Disorders.  University  of 
Colorado  Health  Sciences  Center  at  Aspen.  Sun-Wed.  Contact:  U of  Colo. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245- 
8505. 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA,  PO  Box  7690,  San  Francisco,  CA  94120-7690. 
(800)  882-1262. 


March  17-22 — Reconstructive  Surgery  of  the  Hip  and  Knee.  University  of 
Colorado  Health  Sciences  Center  at  the  Ritz-Carlton  Hotel.  Aspen.  Sun- 
Fri.  Contact:  U of  Colo. 

March  23-28 — Geriatrics  Board  Review  Course.  University  of  Colorado 
Health  Sciences  Center  at  Denver.  Sat-Thurs.  Contact:  U of  Colo. 

June  6-8 — National  Stroke  Meeting:  The  Clinical  Aspects  of  Stroke  Diag- 
nosis and  Treatment.  Medical  Education  Resources  at  Red  Lion  Hotel 
and  Conference  Center,  Colorado  Springs.  Thurs-Sat.  Contact:  Jaclynna 
Williams,  (303)  798-9683.  FAX  (303)  798-5731. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1 850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


July  31 -August  3 — Musculoskeletal  Infection  Society  Open  Annual  Scien- 
tific Meeting.  University  of  Colorado  Health  Sciences  Center  at  Snow- 
mass  Village,  Snowmass.  Wed-Sat.  Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  Soci- 
ety of  Neurologists,  (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell. (303)  629-3678. 
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CONTACT  INFORMATION 

U of  Colo — Conlact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine, 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153:  FAX  (303)  372-9065. 


IDAHO 


Julv  24-27 — Idaho  Medical  Association  Annual  Meeting.  Sun  Valley.  Con- 
tact:  IMA,  305  W Jefferson.  PO  Box  2668.  Boise  83701.  (208)  344'-7888. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
requirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is 
subject  to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


March  9-10 — The  Changing  Face  of  Pediatrics  in  the  '90s.  W.  R.  Lovelace 
II  Education  Center,  Lovelace  Medical  Center.  Albuquerque.  Sat-Sun. 
Contact:  Steve  Yabek.  MD,  715  Dr  Martin  Luther  King  Dr  NE.  Albu- 
querque, 87102.  (505)  848-3700. 

May  2-5 — 1996  Southwest  Allergy  Forum.  Hilton  of  Santa  Fe,  Santa  Fe. 
Thurs-Sun.  Contact:  UNM  SOM. 

July  1 1-14 — New  Choices,  New  Challenges,  Psyehopharmacology  in  the 
Primary  Care  Setting.  LaFonda  Hotel.  Santa  Fe.  Thurs-Sun.  Contact: 
Lovelace  Health  Systems,  National  Seminar  Coordinator.  5400  Gibson 
SE.  Ed  Bldg.  2nd  Floor.  Albuquerque.  87108.  (505)  262-3468.  FAX  (505) 
262-3194. 

July  24-28 — Podiatric  Surgical  Seminar.  Hotel  Santa  Fe.  Santa  Fe.  Wed- 
Thurs.  Contact:  Lovelace  Health  Systems.  National  Seminar  Coordinator. 
5400  Gibson  SE.  Ed  Bldg.  2nd  Floor.  Albuquerque.  87108.  (505)  262- 
3468.  FAX  (505)  262-3194. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME,  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 


NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


March  3-8 — Advances  in  Internal  Medicine.  Snowbird  Cliff  Lodge.  Sun- 
Fri.  20  hrs.  $450.  Contact:  UUSM. 

March  3-8 — Update  in  Clinical  Microbiology  and  Immunology.  Olympia 
Hotel,  Park  City.  Sun-Fri.  25  hrs.  $540.  Contact:  UUSM. 

March  8 — Ophthalmology:  Resident/Alumni  Dav.  Fri.  7 hrs.  Contact: 
UUSM. 

March  8-9 — Western  Intermountain  Neurological  Organization.  Univer- 
sity Park  Hotel.  Salt  Lake  City.  Fri-Sat.  12  hrs.  $75.  Contact:  UUSM. 

March  10-15 — 18th  Annual  Winter  Psychiatry  Conference:  New  Perspec- 
tives in  Clinical  Practice.  The  Menninger  Clinic  at  The  Yarrow,  Park  City. 
Sun-Fri.  28  hrs.  $345.  Contact:  (800)  288-7377. 

March  18-20 — Family  Practice  Refresher  Course.  Salt  Lake  City  Hilton 
Hotel.  Mon-Wed.  27  hrs.  Contact::  UUSM. 

March  22 — Heart  Failure  Symposium.  University  Park  Hotel.  Salt  Lake 
City.  Fri.  5 hrs.  $40.  Contact:  UUSM. 

June  23-24 — Otolaryngology  in  the  Intermountain  W'est.  University  Park 
Hotel,  Salt  Lake  City.  Sun-Mon.  5 hrs.  $50.  Contact:  UUSM. 

July  13-20 — Update  in  Clinical  Microbiology  and  Immunology.  Snow 
King  Resort  at  Jackson  Hole.  Wyoming.  Sat-Sat.  25  hrs.  Contact:  UUSM. 

August — Advanced  Obstetrical  Life  Support.  University  Park  Hotel,  Salt 
Lake  City.  24  hrs.  $450.  Contact:  UUSM. 

August  12-16 — Northwest  Neuroradiology  and  Advanced  MR  Imaging 
Course.  Pan  Pacific  Hotel.  Vancouver.  British  Columbia.  Mon-Fri.  42  hrs. 
$1,250.  Contact:  UUSM. 

September  20 — Ophthalmology:  Clinical  Faculty  Day.  Fri.  7 hrs.  $65.  Con- 
tact: UUSM. 

October  4-5 — Western  Intermountain  Neurological.  University  Park  Hotel. 
Salt  Lake  City.  Fri-Sat.  12  hrs.  $75.  Contact:  UUSM. 

October  7-9 — Preconference  Workshop.  Mon-Wed.  $500.  Limited  to  15. 
Contact:  UUSM. 

October  10-13 — Intensive  Interactive  Head  and  Neck  Imaging.  University 
Park  Hotel.  Salt  Lake  City.  Thurs-Sun.  30  hrs.  $750.  Contact:  UUSM. 

December  6- 12 — Intensive  MR  Imaging  and  Neuroradiology.  Marriott  Ho- 
tel. Salt  Lake  City.  Fri-Thurs.  30  hrs.  $1,250.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 

March  28-30 — 4th  International  Congress  on  Alport  Syndrome.  Univer- 
sity Park  Hotel,  Salt  Lake  City.  Contact:  UUSM. 

April — Advanced  Techniques  in  Laryngeal  Surgery.  40  hrs.  Contact: 
UUSM. 

April  27 — Advances  in  the  Management  of  Pain  in  the  Acute  and  Chronic 
Settings.  University  Park  Hotel.  Salt  Lake  City.  6 hrs.  Contact:  UUSM. 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 


CH:  Castleview  Hospital.  300  N Hospital  Dr.  Price  84501.  (801 ) 637-4800. 

DM:  Dixie  Medical  Center.  544  S 400  East.  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East,  American  Fork  84003.  (801 ) 

763-3555. 

FHP:  FHPof  Utah.  35  W Broadway.  Salt  Lake  City  84101.  (801)  355-1234. 

ITS:  Intermountain  Thoracic  Society.  1616  S 11th  East.  Salt  Lake  City  84105. 

(801)484-4456. 

LDSH:  LDS  Hospital.  8th  Ave  and  "C"  St.  Salt  Lake  City  84143.  (801)  321-1 100. 

LRH:  Logan  Regional  Hospital,  1400  N 5th  East.  Logan  84321.  (801)  752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd.  Ogden  84409.  (801)  625- 

2694. 

MVH:  Mountain  View  Hospital,  1000  E Highway  6.  Payson  84651.  (801)  465-9201. 
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OSS:  Ogden  Surgical-Medical  Society.  PO  Box  9311.  Ogden  84409 

PCMC:  Primary  Children's  Medical  Center.  100  N Medical  Dr.  Salt  Lake  City  841 13. 

(801)588-2000. 

PVH  Pioneer  Valley  Hospital.  3460  S 4155  West.  West  Valley  City  84120.  (801 ) 
968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  S 1100  East.  Ste  302,  Salt 

Lake  City  84 1 02.  ( 80 1 ) 53 1 -7806. 

UMIA:  Utah  Medical  Insurance  Association.  540  E 500  South.  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society.  540  E 500  South.  Salt  Lake  City  84102.  (801) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400 

UUSM:  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 

tion. 50  N Medical  Dr.  Salt  Lake  City  84132.  (801)  581-8664 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr.  Salt  Lake  City  84148.  (801 ) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


March  7 — Evidence-based  Patient  Care:  Improving  Clinical  Outcomes. 

Seattle.  Thurs.  Contact:  Providence/Seattle  Medical  Center.  (206)  320- 
2552. 

March  7 — Occupational  Health  in  a Managed  Care  Environment.  Seattle. 
Thurs.  Contact:  NW  Center  for  Occupational  Health  & Safety  (206)  543- 
1069. 

March  14-15 — Internal  Medicine  Review  1996.  Tacoma.  Thurs-Fri.  Con- 
tact: Pierce  County  College  of  Medical  Education,  (206)  627-7 1 37. 

March  21 — Advances  in  Occupational  and  Environmental  Medicine:  In- 
fectious Diseases  (TB,  HIV,  Hepatitis)  and  Other  Topics.  Seattle.  Thurs. 
Contact:  NW  Center  for  Occupational  Health  & Safety.  (206)  543-1069. 

April  1-5 — CME  at  Maui.  Kapalua,  Maui,  Hawaii.  Mon.-Fri.  Contact:  Pierce 
County  College  of  Medical  Education.  (206)  627-7137. 

April  3-5 — Occupational  Hazards  to  Health  Care  Workers.  Seattle.  Wed- 
Fri.  Contact:  NW  Center  for  Occupational  Health  & Safety.  (206)  543- 
1069. 

April  19 — Sixth  Annual  Health  Education  Conference:  New  Practice 
Models:  Integrating  Patient  & Health  Education  in  a Clinical  Setting. 

Seattle.  Fri.  Contact:  Providence/Seattle  Medical  Center.  (206)  320-2552. 

April  19-20 — Surgical  Update  1996.  Tacoma.  Fri-Sat.  Contact:  Pierce 
County  College  of  Medical  Education.  (206)  627-7137. 

April  26 — Cardiology  for  Primary  Care.  Tacoma.  Fri.  Contact:  Pierce 
County  College  of  Medical  Education.  (206)  627-7137. 

May  2 — Pesticide  Medicine.  Yakima.  Thurs.  Contact:  NW  Center  for  Occu- 
pational Health  & Safety.  (206)  543-1069. 

May  16 — Women’s  Health  Care.  Seattle.  Thurs.  Contact:  Providence/Seat- 
tle Medical  Center.  (206)  320-2552. 

June — Advanced  Statistical  Methods  in  Epidemiology.  Seattle.  Contact: 
NW  Center  for  Occupational  Health  & Safety.  (206)  543-1069. 

June  7 — Nuts,  Bolts,  and  Innovation  in  Gastrointestinal  Disease  III. 

Tacoma.  Fri.  Contact:  Pierce  County  College  of  Medical  Education.  (206) 
627-7137. 


June  12-14 — 4th  Annual  Pacific  Northwest  Cardiovascular  Symposium. 

Seattle.  Wed-Fri.  Contact:  Providence/Seattle  Medical  Center.  (206)  320- 
2552. 

June  20-21  -ACES.  Tacoma.  Thurs-Fri.  Contact:  Pierce  County  College  of 
Medical  Education.  (206)  627-7137. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education.  Dept 
of  Pathology.  Harborvtew  Medical  Center.  325  Ninth  Ave,  Seattle.  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth. 
No.  203.  Tacoma.  WA  98405.  (206)  627-7137. 

U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine.  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center,  PO  Box  900,  Seattle.  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033 
Sixth  Ave.  Ste  1 1 00.  Seattle.  WA  98 1 2 1 . (206)  44 1 -9762. 


WYOMING 


June  6-8 — Wyoming  Medical  Society  Annual  Meeting.  Jackson  Lake 
Lodge,  Moran.  Contact:  WMS,  PO  Drawer  4009,  Cheyenne  82003-4009. 


Trees 

Make  a World 
of  Difference" 


A World  With  Trees...  where  it's  a pleasure  to 
live,  every  day 

Irees  make  a world  of  difference. 
Between  sand  and  dirt,  and  shad- 
ed parks  for  baseball,  picnics,  and 


quiet  walks.  Between  steamy, 
sunbaked  streets,  and  friendly, 
shady  neighborhoods. 
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In  Memoriam 


California  Medical  Association 

Betts,  Irvin  H.,  Jr,  Visalia.  Died  Oct  7, 
1995,  aged  72.  Graduate  of  University  of 
California  San  Francisco.  School  of  Medicine, 
1950.  Dr  Betts  was  a member  of  the  Tulare 
County  Medical  Society. 

?4 

Bollinger,  Karl  J.,  San  Francisco.  Died 
Sept  15,  1995,  aged  70.  Graduate  of  University 
of  Zurich,  Switzerland,  1953.  Licensed  in 
California  in  1957.  Dr  Bollinger  was  a member 
of  the  San  Francisco  County  Medical  Society. 

*4 

Dickson,  John  Warner,  San  Diego.  Died 
Sept  15,  1995,  aged  63.  Graduate  of  Baylor 
College  of  Medicine.  Houston.  Texas.  1957.  Dr 
Dickson  was  a member  of  the  San  Diego  County 
Medical  Society. 

t4 

Dudley,  Donald  J.,  Apple  Valley.  Died  Nov 
15,  1995,  aged  70.  Graduate  of  Stanford 
University  School  of  Medicine,  California,  1948. 
Dr  Dudley  was  a member  of  the  San  Bernadino 
County  Medical  Society. 

$4 

Fay,  Kevin,  Santa  Barbara.  Died  Oct  5,  1995, 
aged  78.  Graduate  of  McGill  University  Faculty 
of  Medicine,  Montreal,  Quebec,  Canada,  1943. 
Licensed  in  California  in  1951.  Dr  Fay  was  a 
member  of  the  Santa  Barbara  County  Medical 
Society. 

*4 

Fischbach,  John  E„  Banning.  Died  Sept  11, 
1995,  aged  65.  Graduate  of  Creighton  University 
School  of  Medicine,  Omaha,  Nebraska.  1957. 
Licensed  in  California  in  1962.  Dr  Fischbach 
was  a member  of  the  Riverside  County  Medical 
Association. 

f4 

Forrest,  Robert  L.,  Mission  Viejo.  Died 
Dec  10,  1995,  aged  73.  Graduate  of  Case 
Western  Reserve  University  School  of  Medicine, 
Cleveland,  Ohio,  1946.  Licensed  in  California  in 
1949.  Dr  Forrest  was  a member  of  the  Orange 
County  Medical  Association. 

Hull,  Osman  H.,  Jr,  Monterey.  Died  Oct  13. 
1995,  aged  77.  Graduate  of  Stanford  University 
School  of  Medicine,  California,  1943.  Dr  Hull 
was  a member  of  the  Monterey  County  Medical 
Society 

.'a 

Jacobs,  Herbert  N.,  San  Francisco.  Died 
Oct  13,  1995,  aged  77.  Graduate  of  University  of 
California,  San  Francisco,  School  of  Medicine, 
1943.  Dr  Jacobs  was  a member  of  the  San 
Francisco  County  Medical  Society. 


Jones,  Harold  W.,  Oakland.  Died  Nov  7, 
1995,  aged  78.  Graduate  of  University  of 
Nebraska  College  of  Medicine,  Omaha,  1942. 
Licensed  in  California  in  1954.  Dr  Jones  was  a 
member  of  the  Alameda-Contra  Costa  County 
Medical  Association. 

Kershner,  Richard  D„  San  Jose.  Died  Sept 
24,  1995,  aged  72.  Graduate  of  University  of 
Chicago  Pritzker  School  of  Medicine,  Chicago, 
Illinois,  1947.  Licensed  in  California  in  1953.  Dr 
Kershner  was  a member  of  the  Santa  Clara 
County  Medical  Association. 

*4 

Klasson,  William  Arthur,  Los  Gatos. 
Died  Nov  9,  1995,  aged  49.  Graduate  of  State 
University  of  New  York.  Syracuse,  1972. 
Licensed  in  California  in  1973.  Dr  Klasson  was 
a member  of  the  Santa  Clara  County  Medical 
Association. 

Knudsen,  William,  Fresno.  Died  Sept  19, 
1995,  aged  86.  Graduate  of  University  of  Illinois 
College  of  Medicine,  Chicago,  1936.  Dr 
Knudsen  was  a member  of  the  Fresno-Madera 
Medical  Society. 

J4 

Miller,  Lowell,  Palo  Alto.  Died  Oct  6, 
1995.  aged  75.  Graduate  of  Loyola  University  of 
Chicago  Stritch  School  of  Medicine,  Maywood, 
Illinois,  1945.  Dr  Miller  was  a member  of  the 
Santa  Clara  County  Medical  Association. 

,4- 

Olson,  Elmer,  Riverside.  Died  Oct  10,  1995, 
aged  90.  Graduate  of  Loma  Linda  University 
School  of  Medicine,  California  1934.  Licensed 
in  California  in  1 94 1 . Dr  Olson  was  a member  of 
the  Riverside  County  Medical  Associoation. 

*4- 

Rosell,  Jon  E.,  Burlingame.  Died  Oct  21, 
1995,  aged  74.  Graduate  of  University  of  Illinois 
College  of  Medicine,  Chicago.  1948.  Licensed  in 
California  in  1964.  Dr  Rosell  was  a member  of 
the  San  Mateo  County  Medical  Association. 

£4 

Smilkstein,  Gabriel,  Davis.  Died  Sept  17, 
1995,  aged  71.  Graduate  of  Rochester  School  of 
Medicine,  New  York,  1953.  Dr  Smilkstein  was  a 
member  of  the  Yolo  County  Medical  Society. 

t4 

Varney,  Dean  C.,  Los  Gatos.  Died  Nov  13, 
1995,  aged  75.  Graduate  of  Ohio  State 
University  College  of  Medicine,  Columbus, 
1944.  Licensed  in  California  in  1944.  Dr  Varney 
was  a member  of  the  Santa  Clara  County 
Medical  Association. 


Wong,  Donald  Gen  Ming,  San  Francisco. 
Died  Oct  23,  1995,  aged  64.  Graduate  of  Medical 
College  of  Wisconsin,  Milwaukee,  1963. 
Licensed  in  California  in  1964.  Dr  Wong  was  a 
member  of  the  San  Francisco  County  Medical 
Society. 

,s4 

Wozniak,  John  M..  Sacramento.  Died  Nov  3, 
1995,  aged  80.  Graduate  of  Temple  University 
School  of  Medicine,  Philadelphia,  Pennsylvania 
1942.  Licensed  in  California  in  1946.  Dr 
Wozniak  was  a member  of  the  Sacramento-El 
Dorado  County  Medical  Society. 


Denver  Medical  Society 

DiLorenzo,  Pasquale  Anthony,  Denver. 
Died  Aug  27,  1995,  aged  58.  Graduate  of 
Creighton  University  School  of  Medicine, 
Omaha,  Nebraska,  1963.  Licensed  in  Colorado 
in  1966.  Dr  DiLorenzo  was  a member  of  the 
Denver  Medical  Society. 

Klenk,  Eugene  Leslie,  Denver.  Died  Nov  7, 
1995,  aged  65.  Graduate  of  Temple  University 
School  of  Medicine,  Philadelphia,  Pennsylvania 
1962.  Licensed  in  Colorado  in  1980.  Dr  Klenk 
was  a member  of  the  Denver  Medical  Society. 


New  Mexico  Medical  Society 

Conklin,  Coursen  B„  Albuquerque.  Died 
Oct  12,  1995,  aged  74.  Graduate  of  George 
Washington  University  School  of  Medicine. 
Washington,  District  of  Columbia,  1945. 
Licensed  in  New  Mexico  in  1959.  Dr  Conklin 
was  a member  of  the  Greater  Albuquerque 
Medical  Association. 

84 

Cummings,  Michael  J.,  Los  Alamos.  Died 
Sept  24,  1995,  aged  79.  Graduate  of  University 
of  New  Mexico  School  of  Medicine, 
Albuquerque,  1978.  Licensed  in  New  Mexico  in 
1986.  Dr  Cummings  was  a member  of  the  Los 
Alamos  County  Medical  Society. 

,'-4 

Goldminz,  Abraham  E.,  Carlsbad.  Died  Sept 
28,  1995,  aged  68.  Graduate  of  Chicago  Medical 
School,  North  Chicago,  Illinois  1952.  Licensed 
in  New  Mexico  in  1953.  Dr  Goldminz  was  a 
member  of  the  Eddy  County  Medical  Society. 

84- 

Storrs,  Bruce  D.,  Albuqueruqe.  Died  Oct 
16,  1995,  aged  82.  Graduate  of  McGill 
University  Faculty  of  Medicine,  Montreal, 
Quebec,  Canada.  Licensed  in  New  Mexico  in 
1967.  Dr  Storrs  was  a member  of  the  Greater 
Albuquerque  Medical  Association. 
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Driving  and  Dementia 

California's  Approach  to  a Medical  and  Policy  Dilemma 

DAVID  B.  REUBEN,  MD,  and  PEGGY  ST  GEORGE,  Sacramento , California 

The  cognitive  impairment  that  defines  dementia  is  thought  to  place  affected  persons  at  increased  risk 
for  unsafe  driving.  Nevertheless,  many  persons  with  dementia  continue  to  drive  after  the  onset  of 
their  illness.  Since  1988  California  physicians  have  been  required  to  report  older  persons  with 
Alzheimer's  disease  and  related  disorders  to  their  local  health  departments,  information  that  is  then 
reported  to  the  Department  of  Motor  Vehicles  (DMV).  To  reevaluate  how  it  acts  on  this  information, 
the  DMV  convened  an  interdisciplinary  panel  of  experts  and  modified  its  policies  regarding  drivers 
with  dementia.  As  revised,  the  driver's  licenses  of  persons  with  moderate  or  advanced  dementia  will 
be  revoked  without  further  testing.  Persons  with  early  or  mild  dementia  will  have  the  opportunity  to 
demonstrate  the  capacity  to  drive  through  a reexamination  process.  In  this  manner,  the  California 
DMV  hopes  to  balance  the  need  for  public  safety  and  with  the  preservation  of  personal  independence 
of  persons  with  dementia. 

(Reuben  DB,  St  George  P:  Driving  and  dementia — California's  approach  to  a medical  and  policy  dilemma.  West  J Med 
1996;  164:111-121) 


Demographic  trends  indicate  that  the  number  of 
Americans  aged  65  years  and  older  will  increase 
dramatically  over  the  next  several  generations,  particu- 
larly as  the  “baby  boomers”  enter  this  age  group  in  the 
early  21st  century.1  Because  Alzheimer’s  disease  and 
other  dementing  disorders  are  age-associated,  the  num- 
ber of  older  persons  with  these  diseases  will  rise  con- 
comitantly.2-3 Although  the  consequences  of  dementia 
engender  enormous  health  care  and  economic  burdens,  a 
particular  aspect  of  the  disorder,  the  effect  on  the  ability 
to  drive  safely,  has  been  a prominent  medical  and  public 
health  issue.  From  a medical  perspective,  the  cognitive 
impairment  that  defines  dementia  with  hallmark  features 
of  memory  loss,  visual-spatial  disturbance,  and  impaired 
judgment  is  likely  to  place  a person  with  dementia  at  an 
increased  risk  for  unsafe  driving.  Other  more  subtle 
impairments,  such  as  poor  divided  attention  ability,  poor 
selective  focused  attention,4  and  visual  field  limitations5 
that  are  characteristic  of  patients  with  Alzheimer’s  dis- 
ease, may  contribute  to  or  aggravate  this  risk. 

The  possible  risk  of  unsafe  driving  by  drivers  with 
dementia  has  been  substantiated  in  most,6'9  though  not 
all,10  retrospective  studies  that  have  shown  higher  rates 
of  motor  vehicle  crashes  and  in  performance-based  stud- 
ies that  have  shown  poor  driving  skills  on  road  tests.41112 
Although  the  precise  magnitude  of  risk  incurred  by  a 
driver  who  has  dementia  cannot  be  estimated  from  the 
existing  literature,  this  risk  is  likely  to  be  substantial.  It 
has  been  reported  that  33%  of  demented  persons  who 


were  still  driving  had  motor  vehicle  crashes  or  moving 
violations  within  the  previous  six  months.8 

Nevertheless,  older  drivers  with  dementia  continue  to 
drive  after  the  onset  of  their  illness.  Again,  precise  esti- 
mates of  the  prevalence  of  driving  among  demented  per- 
sons are  not  available  because  of  study  limitations. 
Published  data,  however,  seem  to  suggest  that  at  least  a 
substantial  minority,  and  perhaps  a majority,  of  persons 
with  dementia  continue  to  drive  after  the  onset  of  their 
illness,  particularly  early  in  the  disease.  Of  those  who 
were  driving  at  the  time  of  diagnosis  in  the  previously 
mentioned  series,  73%  continued  to  drive  for  at  least  a 
year,  and  these  persons  drove  for  a median  of  24 
months.8  As  the  disease  progresses,  the  prevalence  of 
driving  declines  substantially,  although  patients  with 
Alzheimer's  disease  may  drive  longer  than  do  those  with 
dementia  from  other  causes.6-8 

Thus,  it  cannot  be  assumed  that  a demented  person 
will  invariably  be  cognizant  enough  of  the  risks  to  vol- 
untarily cease  driving.  Nor  can  family  members  be  uni- 
formly relied  on  to  persuade  a demented  person  to 
refrain  from  driving.13  In  some  cases,  a demented  person 
has  been  the  sole  driver  for  the  family.  In  other  cases, 
current  and  premorbid  relationships  between  family 
members  preclude  enforcement  of  a family-generated 
restriction. 

Some  experts  have  recommended  that  medical  deter- 
minations by  physicians  should  guide  the  decision 
regarding  driver  competency.  For  example,  the  most 


From  the  California  Department  of  Motor  Vehicles,  Sacramento  (Dr  Reuben  and  Ms  George),  and  the  Multicampus  Program  in  Geriatric  Medicine  and  Gerontology. 
University  of  California,  Los  Angeles.  School  of  Medicine  (Dr  Reuben). 

Reprint  requests  to  Peggy  St  George,  Program  Manager.  Dept  of  Motor  Vehicles.  2415  First  Ave.  Sacramento,  CA  958 14. 
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Driving  and  Dementia — Reuben  and  St  George 


ABBREVIATIONS  USED  IN  TEXT 

DME  = driver  medical  evaluation 
DMV  = Department  of  Motor  Vehicles 


recent  American  Medical  Association  guidelines  on 
driving  state  that  “once  the  presence  of  dementia  is 
established  and  it  is  demonstrated  that  a patient  is  at  risk 
of  making  errors  in  judgment  likely  to  affect  the  ability 
to  drive  safely,  an  individual  should  not  drive  again.',|4,p331 
Others  have  urged  that  the  diagnosis  of  dementia  should 
be  followed  by  a formal  evaluation  designed  specifical- 
ly to  test  driving  competence.1516  It  has  also  been  sug- 
gested that  the  physician's  role  is  to  identify  drivers  who 
have  dementia  (including  reporting  to  the  state  depart- 
ment of  motor  vehicles,  when  appropriate)  and  then  to 
allow  the  department  of  motor  vehicles  to  make  the  deci- 
sion whether  to  restrict  or  revoke  the  driving  privilege.17 

California's  Law  and  Policy 

In  California  in  1988,  Health  and  Safety  Code  sec- 
tion 410  added  Alzheimer’s  disease  and  related  disor- 
ders to  the  list  of  conditions  that  physicians  are  required 
to  report  (using  a Confidential  Morbidity  Report  form) 
to  their  local  health  departments,  which  then  forward 
this  information  to  the  California  Department  of  Motor 
Vehicles  (DMV).  The  guidelines  for  reporting,  which 
were  modified  slightly  in  1990,  are  specific,  and  failure 
to  report  may  lead  to  liability  for  the  physician  if  the 
patient  becomes  involved  as  a driver  in  a crash. 
Reporting  means  that  the  person  with  dementia  is 
required  to  be  reexamined  by  a hearing  officer  and  to 
submit  to  further  tests,  which  usually  included  vision, 
knowledge,  and  driving  examinations.  Based  on  the 
results  of  these  examinations  as  well  as  a physician- 
completed  written  driver  medical  evaluation  (DME) 
form,  the  DMV  could  allow  the  driver  to  continue 
driving  unrestricted,  put  the  driver  on  probation,  restrict 
driving,  or  revoke  or  suspend  the  driver’s  license.  The 
basis  for  deciding  among  these  options  has  not  always 
been  clear,  however. 

As  part  of  a process  to  reevaluate  the  DMV’s  policy 
toward  drivers  with  physical  and  mental  impairments,  in 
1992  the  DMV  began  systematically  reviewing  and 
modifying  its  method  of  evaluating  drivers  with  demen- 


TABLET- 

-Classification  of  Severity  of  Dementia * 

Severity 

Example 

Mild 

Judgment  is  relatively  intact,  but 

work  or  social  activities  are  substan- 

tially  impaired 

Moderate 

Independent  living  is  hazardous, 

and  some  degree  of  supervision  is 

necessary 

Severe 

Activities  of  daily  living  are  so  im- 

paired  that  continual  supervision  is 
required 

‘From  the  American  Psychiatric  Association.18 

tia.  The  DMV  was  concerned  that  the  identification  and 
evaluation  of  drivers  with  dementia  were  not  being  con- 
ducted in  a uniform  manner.  Both  the  process  of  this 
evaluation  and  its  results  are  of  interest.  To  reevaluate  its 
current  policy  relating  to  dementia,  the  DMV  convened 
a panel  of  experts  that  met  four  times  over  a six-month 
period.  The  panel*  was  diverse  in  composition  and 
included  physicians,  DMV  representatives,  and  repre- 
sentatives of  consumer  groups.  Physician  panel  mem- 
bers included  neurologists,  a geriatric  psychiatrist,  a 
public  health  official,  and  a geriatrician.  Each  of  these 
members  had  experience  in  managing  dementia,  and 
several  had  considerable  experience  in  dealing  with 
driving  impairments.  The  DMV  representatives  included 
driver-safety  hearing  officers  and  driver-control-policy 
research  staff  and  managers.  Representatives  from  the 
Alzheimer’s  Association  participated  on  behalf  of  con- 
sumers, representing  caregivers.  For  each  type  of 
dementia,  the  physicians  in  the  panel  reviewed  pub- 
lished literature  and  drew  on  clinical  experience  to 
define  functional  impairments,  driving-related  impair- 
ments, and  other  modifying  factors  to  consider.  The 
DMV  representatives  shared  their  research  data  and  per- 
sonal experiences  in  examining  drivers  with  dementia 
and  also  provided  a series  of  licensing  options,  ranging 
from  no  action  to  revocation,  that  the  group  could 
choose  from.  Based  on  deliberations  of  the  panel,  a new 
physician-completed  DME  form  for  dementia  (Figure  1 ) 
and  a new  reporting  form  for  nonphysicians  (including 
other  health  professionals  and  lay  persons)  (Figure  2) 
were  created.  The  goal  of  the  new  forms  is  to  provide  as 
precise  information  as  possible  regarding  the  severity  of 
dementia.  Finally,  a new  schema  for  evaluating  drivers 
with  dementia  was  created  (Figure  3). 

The  rationale  behind  the  schema  and  its  operation 
merit  further  explanation.  There  was  uniform  agreement 
by  the  panel  members  that  persons  with  moderate  or 
advanced  (severe)  dementia  (Table  l)18  should  not  be 
driving.  Thus,  when  a physician’s  initial  report  indicates 
that  dementia  is  moderate  or  advanced,  the  demented 
person’s  driver’s  license  will  be  revoked  immediately 
without  further  testing.  If  the  physician’s  report  indi- 
cates that  the  dementia  is  mild  or  the  diagnosis  is 
unclear,  a DME  form  will  be  sent  to  the  driver’s  physi- 
cian for  completion.  Similarly,  if  the  report  has  been 
generated  by  a family  member,  friend,  day-care  agency, 
or  other  person  (such  as  a law  enforcement  official  or 
DMV  field  officer),  a DME  form  is  sent  to  the  patient’s 
physician.  Because  persons  with  dementia  often  are 
treated  by  more  than  one  physician,  the  question  arises 

*Dementia  Panel  members:  DMV  staff:  Patti  Caraska.  Allan  Cates.  Joan 
Eubanks.  Annette  Heck.  Mary  Hurtado.  Mary  Janke,  PhD.  Kathy  Kelly,  Barbara 
Lancara.  Peggy  St  George,  and  Gilbert  Von  Studnitz.  DMV  Medical  Advisory 
Board:  David  B Reuben,  MD.  and  Jerry  Zarriello,  MD.  Consumer  groups:  John 
Davidson,  President,  Sacramento  Chapter,  Alzheimer's  Association.  California 
Alzheimer's  Disease  Program:  James  Howard.  Physician  and  nursing  experts: 
John  Bissel.  MD.  Chief,  Department  of  Neurology.  Kaiser-Permanente. 
Sacramento:  L Jaime  Fitten.  MD.  Chief,  Geropsychuatry.  Veterans  Affairs 
Medical  Center.  Sepulveda,  and  University  of  California.  Los  Angeles  (UCLA) 
School  of  Medicine;  Michael  Mahler.  MD.  Associate  Professor  of  Neurology. 
UCLA  School  of  Medicine;  and  Maxine  Vema,  RN.  PhD.  Program  Coordinator. 
Alzheimer's  Disease  Diagnostic  and  Treatment  Center,  Sacramento,  California. 
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A Public  Service  Agency 

DRIVER  MEDICAL  EVALUATION 

(Medical  information  is  CONFIDENTIAL  under  Section  1808.5  CVC) 

PHYSICIAN  RETURN  FORM  TO: 

BY  THE  INDICATED  DATE: 

NAME  (LAST.  FIRST.  MIDDLE) 

DRIVER  LICENSE  NO. 

BIRTH  DATE 

FIELD  FILE 

PATIENTS  DAYTIME  OR  HOME  PHONE  NO. 
( ) 

The  Department  of  Motor  Vehicles'  records  indicate  your  patient  may  have  a condition  that  could  affect  the  safe  operation  of  a motor  vehicle. 
With  your  assistance,  we  hope  to  resolve  the  matter  with  a minimum  of  inconvenience  to  all  concerned. 


Your  experience  and  knowledge  of  the  patient's  condition,  results  of  medical  examinations,  and  treatment  plans,  will  be  of  great  value  in 
assisting  the  department  to  determine  a proper  licensing  decision.  PLEASE  ANSWER  ALL  QUESTIONS  on  this  form  that  are  applicable 
to  your  patient  s condition.  You  may  furnish  a narrative  report  if  you  prefer,  but  please  include  all  information  pertinent  to  your  patient.  The 
department  has  sole  responsibility  lor  any  decision  regarding  the  patient's  driving  qualifications  and  licensure.  The  department  will  also 
consider  non-medical  factors  in  reaching  a decision. 


DIAGNOSIS 

diagnosis  ()f  this  patient  has  a disorder  characterized  by  a lapse  ot  consciousness  or  dementia,  please  complete  the  intormation  on  page  2.) 


DO  YOU  NEED  TO  SEE  YOUR  PATIENT  AT  REGULAR  INTERVALS?  IF  YES,  HOW  OFTENT 

D Yes  D No 

PROGNOSIS 


IS  THE  CONDITION 

D improving  D stable  □ worsening  or  deteriorating  □ subject  to  change 

MANIFESTATIONS: 


(PRESENT) 


(PAST) 


lilt l!  | §|  ,>  i 1 If 

MEDICAL  REGIMEN 

HOW  LONG  HAS  THIS  PERSON  BEEN  YOUR  6ATIENT? 

DATE  OF  LAST  EXAMINATION 

IS  YOUR  PATIENT  UNDER  A CONTROLLED  MEDICAL  PROGRAM? 


□ Yes  □ No 

-HOW  LONG  HAS  CONTROL  BEEN  MAINTAINED? 


IS  THE  PATIENT  ADHERING  TO  THE  MEDICAl  REGIMEN?  IF  NO.  PLEASE  EXPLAIN: 

'Zj  Yes  □ No  

MEDICATIONS 

LIST  THE  MEOICATIONS  PRESCRIBED  PLEASE  INCLUDE  DOSAGE  AND  FREQUENCY  OF  USE 


WOULD  THE  SIDE  EFFECTS  FROM  THE  PRESCRIBED  MEDICATIONS  INTERFERE  WITH  THE  SAFE  OPERATION  OF  A MOTOR  VEHICLE? 

□ Yes  □ No  If  yes.  please  describe:  


DS  326  IREV.  6/93) 


PLEASE  ANSWER  QUESTIONS  ON  THE  NEXT  PAGES 

Page  1 


Figure  1. — An  example  of  the  driver  medical  evaluation  form  for  reporting  a possible  case  of  dementia  is  shown.  (Continued  on  the  fol- 
lowing three  pages) 
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.s.:i 


' 


LAPSE  OF  CONSCIOUSNESS  DISORDER 


■;£  5 


please  identify  the  lapse  of  consciousness  disorder  being  reported  (Type  ol  seizure,  nocturnal  isolated 
syncope,  blackouts,  etc.) 


OATE(S)  OF  EPISODEIS)  IN  THE  PAST  THREE  YEARS 


DATE  OF  ONSET.  IF  KNOWN 


DATE  AND  TIME  OF  LAST  EPISODE 


Please  indicate  the  impairments  identified  below  that  are  presently  shown  by  your  patient 

Sporadic  loss  of  conscious  awareness 

Loss  of  consciousness 

Impaired  motor  function 

EFFECTS  AFTER  EPISODE 

Confusion 

Diminished  concentration 

Diminished  judgment 

Memory  loss 


YES 

NO 

UNCERT, 

0 

o 

O 

0 

0 

0 

0 

0 

0 

o 

□ 

□ 

0 

0 

0 

0 

o 

0 

□ 

o 

0 

If  medication  is  taken  to  control  seizures,  are  the  serum  levels  recorded?  D Yes  □ No 

Are  the  serum  levels  medically  acceptable?  D Yes  O No 


DEMENTIA  OR  COGNITIVE  IMPAIRMENTS 


4 


mi 


0 Alzheimer’s  Disease 

Rate  the  degree  of  cognitive  impairments,  where  applicable,  to  the  condition  being 

0 Other  Dementia  (Please  describe  the  type  of 

reported.  To  aid  in  determining  the  overall  degree 

of  severity,  please  refer  to  the 

dementia  below,  e.g.,  multi-infarct,  metabolic, 

definitions  below. 

post-traumatic.) 

NONE 

MILD 

MODERATE 

SEVERE 

UNCERTAIN 

Memory  Loss 

..  0 

0 

O 

0 

0 

Diminished  Judgment 

..  0 

0 

0 

0 

O 

Impaired  Attention 

..  O 

0 

□ 

0 

0 

HISTORY  OF  DISEASE.  RESULTS  OF  TESTING.  ETC. 

Impaired  Language  Skills 

..  0 

O 

0 

0 

0 

Impaired  Visual  Spatial  Skills 

...  □ 

0 

0 

0 

0 

Impulsive  Behavior 

...  o 

o 

0 

0 

0 

Problem  Solvina  Deficits 

...  o 

0 

o 

0 

0 

Loss  of  Awareness  of  Disability.... 

...  o 

0 

0 

0 

o 

OVERALL  DEGREE  OF  IMPAIRMENT 

0 

0 

0 

Mild:  Judgment  is  relatively  intact  but  work  or  social  activities  are  significantly  impaired.  Ability  to  safely  operate  a motor  vehicle  may 
or  may  not  be  impaired. 

Moderate:  Independent  living  is  hazardous  and  some  degree  of  supervision  is  necessary.  The  individual  is  unable  to  cope  with  the 
environment  and  driving  would  be  dangerous. 

Severe:  Activities  of  daily  livmg-.ere  so  impaired  that  continual  supervision  is  required.  This  person  is  incapable  of  driving  a motor 
vehicle. 


HISTORY  OF  OTHER  MEDICAL  CONDITIONS 

YES’  NO 


Diabetes  and/or  hypoglycemic  episodes □ □ 

Stroke 0 0 

Dizziness  from  frequent  headaches 0 0 

Eye  disorders  not  correctable  by  lenses O 0 

Cardiovascular  diseases  or  disorders □ □ 

Kidney  disease CD  O 

Musculoskeletal  impairments 0 0 

Head,  neck,  or  spinal  injury 0 0 

Psychiatric  disorder(s) 0 0 

Emotional  disorder(s) 0 O 

Alcohol  abuse 0 0 

Drug  abuse O 0 

Other,  please  describe O O 


Functional  impairments  that  may  affect  safe  driving  ability.  Please 


check  where  applicable. 

MILD 

MODERATE 

SEVERE 

Visual  neglect 

0 

O 

0 

Loss  of  upper  extremity  motor  control .. 
0 Left  side  0 Right  side 

O 

O 

O 

Loss  of  lower  extremity  motor  control  .. 
0 Left  side  0 Right  side 

0 

0 

o 

IN  YOUR  OPINION.  DOES  YOUR  PATIENTS  MEDICAL  CONDITION  AFFECT  SAFE  ORIVING’ 


0 Yes  O No  0 Uncertain  

WOULD  ADAPTIVE  DEVICES  AID  YOUR  PATIENT  IN  COMPENSATING  FOR  HIS/HER  DISABILITY’ 

0 Yes  0 No  0 Uncertain 

IF  YES.  PLEASE  DESCRIBE 


WOULD  YOU  RECOMMENO  A DRIVING  TEST  BE  GIVEN  BY  DMV’ 

0 Yes  0 No  0 Uncertain  


’Please  provide  additional  information  on  page  4 for  any  condition  in  which  “yes"  was  checked.  Please  include  onset  date,  medications  not  identiliedonpage  i 
and  the  number  of  incidents  or  episodes  if  applicable. 


Page  2 
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DRIVER’S  ADVISORY  STATEMENT 

—————— — — — 

Medical  information  is  required  under  the  authority  of  Divisions  6 and  7 of  the  California  Vehicle  Code.  Failure  to  provide  the 
information  is  cause  for  refusal  to  issue  a license  or  to  withdraw  the  driving  privilege. 

All  records  of  the  Department  of  Motor  Vehicles,  relating  to  the  physical  or  mental  condition  of  any  person,  are  confidential  and 
not  open  to  public  inspection  (California  Vehicle  Code  Section  1808.5).  Information  used  in  determining  driving  qualifications 
is  available  to  you  and/or  your  representative  with  your  signed  authorization. 

The  department  has  sole  responsibility  for  any  decision  regarding  your  driving  qualifications  and  licensure.  The  department 
will  also  consider  non-medical  factors  in  reaching  a decision. 


MEDICAL  INFORMATION  AUTHORIZATION 

(Valid  for  three  years) 


PHYSICIAN.  HOSPITAL  OR  MEDICAL  FACIUTY  (NAME  AND  ADDRESS) 


DATE 


MEDICAL  RECORD/PATIENT  FILE  NUMBER 


I hereby  authorize  my  physician  or  hospital  to  answer  any  questions  from  the  Department  of  Motor  Vehicles,  or  its  employees, 
relating  to  my  physical  or  mental  condition,  and/or  drug  and/or  alcohol  use  or  abuse,  and  to  release  any  related  information 
or  records  to  the  Department  of  Motor  Vehicles  or  its  employees.  Any  expense  involved  is  to  be  charged  to  me  and  not  to  the 
Department  of  Motor  Vehicles. 

I hereby  authorize  the  Department  of  Motor  Vehicles  to  receive  any  information  relating  to  my  physical  or  mental  condition, 
and/or  drug  and/or  alcohol  use  or  abuse,  and  to  use  the  same  in  determining  whether  I have  the  ability  to  operate  a motor  vehicle 
safely. 


NOTE:  You  may  wish  to  make  a copy  of  the  completed  Driver  Medical  Evaluation  for  your  records. 


PHYSICIAN  S SIGNATURE 


PHYSICIAN  S SIGNATURE 

PHYSICIAN  S NAME  (PRINTED) 

DATE 

X 

CLASSIFICATION  OR  SPECIALTY 

MEDICAL  LICENSE  NUMBER 

TELEPHONE  NUMBER 
( ) 
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ADDITIONAL  COMMENTS  TO  BE  COMPLETED  BY  PHYSICIAN 

(If  comments  are  added,  please  sign  again  below.) 


PHYSICIAN  S SIGNATURE 

X 
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A Public  Servtce  Agency 


REPORT  OF  DRIVER  WITH  DEMENTIA 

Please  complete  this  form  if  you  wish  the  Department  of  Motor  Vehicles  to  review  the  driving  qualifications  of  a person  who  may 
nave  dementia.  You  may  request  that  your  name  or  agency  not  be  revealed  to  the  individual  being  reported.  Confidentiality  may 
be  requested  at  the  bottom  of  this  form. 


Vehicle  Code  Section  1 808.5  ensures  that  all  records  received  by  the  department  relating  to  the  physical  or  mental  condition  of 
any  person  are  confidential  and  not  open  to  public  inspection. 


NAME  OF  INDIVIDUAL  BEING  REPORTED 

DRiVER  UCENSE  NO.  (IF  AVAILABLE) 

BIRTH  DATE 

ADORESS  OF  INDIVIDUAL  BEING  REPORTED 

CITY 

2PCOOE 

Based  on  your  interactions  with  the  individual  being  reported,  please  rate  the  person’s  degree  of  impairment. 


Memory  Loss 

NONE 

□ 

MILO 

□ 

MODERATE 

□ 

SEVERE 

□ 

UNCERTAIN 

□ 

Detenoration  in  Judgment 

□ 

□ 

□ 

□ 

□ 

Inability  to  Maintain  Attention 

□ 

□ 

□ 

□ 

□ 

Impulsive  Behavior 

□ 

□ 

□ 

□ 

□ 

Inability  to  Perceive  Serious  Situations  Accurately 

□ 

□ 

□ 

□ 

□ 

Confusion 

□ 

□ 

□ 

□ 

□ 

Do  you  believe  that  this  person  is  unsafe  to  operate  a motor  vehicle?  Hj  Yes  □ No  □ Uncertain 
If  yes,  please  describe. 


Does  this  person  have  difficulty  with  daily  care  activities?  For  example,  does  the  person  have  difficulty  cooking  meals,  balancing 
a checkbook,  maintaining  personal  hygiene?  □ Yes  □ No  □ Uncertain 
If  yes,  please  describe. 


The  DMV  will  keep  your  name  confidential  if  you  request.  However,  it  will  be  necessary  for  you  to  sign  this  form  in  order 
for  the  department  to  investigate  this  matter. 

Do  you  wish  to  keep  your  name/agency  from  the  person  being  reported?  □ Yes  □ No 

This  information  is  provided  by:  □ Family  Member  □ Day  CareAgency  □ Friend  □ Neighbor  □ Other 


NAME  OF  REPORTER 


TELEPHONE  NUMBER 


( > 


PLEASE  RETURN  THIS  FORM  TO  YOUR  LOCAL  DRIVER  SAFETY  OFFICE 

THE  REVERSE  SIDE  OF  THIS  FORM  EXPLAINS  THE  PROCEDURES  DMV  FOLLOWS  WHEN  EVALUATING  A DRIVER 

REPORTED  WITH  DEMENTIA 

OS  GM  (NEW  G/93) 


Figure  2. — An  example  of  the  form  for  reporting  by  nonphysicians  of  a possible  case  of  dementia  is  shown.  (Continued  on  the  following 
page.) 
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PROCEDURES  DMV  FOLLOWS  WHEN  EVALUATING  A PERSON  REPORTED  WITH  DEMENTIA 


Reporting  a Relative,  Friend,  or  Client  to  DMV 

A Notice  of  Reexamination  will  be  mailed  to  the  person  you  have  reported.  The  notice  tells  the  person  that  in  the  interest  of  his/ 
her  personal  safety  and  the  safety  of  others  on  the  road,  the  DMV  has  determined  it  necessary  to  review  the  person's  driving 
qualifications. 


Review  of  Medical  Information 

The  reported  person  will  be  sent  a Driver  Medical  Evaluation  form  along  with  the  Notice  of  Reexamination.  The  person  is  requested 
to  have  the  physician,  most  familiar  with  his/her  medical  history,  complete  the  form.  The  person  is  informed  that  the  Driver  Medical 
Evaluation  must  be  returned  to  DMV  within  20  days  or  the  driving  privilege  will  automatically  be  suspended.  The  person  is  also 
informed  that  failure  to  appear  at  the  scheduled  reexamination  will  result  in  suspension  of  the  driving  pnvilege. 

The  Reexamination  Interview 

The  reported  person  will  be  given  a written  knowledge  test  on  the  rules  of  the  road  prior  to  the  reexamination  interview.  The 
reexamination  interview  will  be  held  if  the  person  passes  the  knowledge  test.  If  the  person  does  not  pass  the  written  test,  the 
person  s driving  prtvilege  is  suspended  or  revoked. 

The  reexamination  interview  gives  the  person  the  opportunity  to  discuss  his/her  medical  condition  with  a DMV  representative  for 
purposes  of  establishing  the  person's  ability  to  safely  operate  a motor  vehicle.  The  DMV  representative  will  ask  the  person 
questions  to  determine  memory  deterioration,  awareness,  onentation,  attention,  and  judgment.  The  representative  will  be 
observant  of  the  person's  coordination  and  adaptation  to  the  environment,  as  well. 


Further  Testing 

The  DMV  representative  interviewing  the  reported  individual  will  determine  if  the  person  should  be  given  a driving  test.  This 
decision  is  based  on  the  information  provided  by  the  reported  person,  medical  documentation,  and  the  results  of  the  written 
examination.  A driving  test  is  not  given  if  the  evidence  indicates  the  reported  individual  may  be  unable  to  safely  operate  a motor 
vehicle.  If  that  is  apparent,  the  driving  pnvilege  is  then  suspended  or  revoked. 


The  Driving  test 

The  driving  test  given  to  individuals  reported  with  dementia  takes  30—45  minutes.  The  examiner  will  be  looking  for  the  person's 
ability  to  concentrate,  recall  multiple  instructions,  execute  them  safely,  and  possibly  find  a location  that  should  be  familiar  to  the 
person  (church,  doctor,  pharmacy,  home,  store,  etc.).  The  examiner  will  be  watching  for  signs  of  mental  confusion,  perceptual 
misjudgment,  and/or  impulsiveness. 


DMV  Decision 

At  the  conclusion  of  the  driving  test,  the  examiner  will  document  the  person's  areas  of  strengths  and  weaknesses.  The  interviewer 
will  review  the  results  of  the  driving  test.  These  results,  in  combination  with  the  medical  documentation,  the  reported  person's 
testimony,  and  any  testimony  of  witnesses  accompanying  the  reported  person,  lead  to  the  licensing  decision.  If  the  evidence 
shows  the  reported  individual  is  capable  of  safely  operating  a motor  vehicle,  he/she  will  be  allowed  to  continue  to  drive.  The  person 
will  be  required  to  return  to  DMV  again  within  3-12  months  for  another  reexamination  interview.  This  allows  the  department  to 
monitor  any  deterioration  of  the  reported  individual's  medical  condition  as  it  relates  to  driving. 
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as  to  which  physician  should  receive  the  DME  form. 
Although  the  physician  who  is  most  familiar  with  the 
driver’s  dementia  would  be  the  best  one  to  complete  the 
DME  form,  the  choice  of  physician  to  receive  the  form 
is  the  driver's  option.  The  DME  form  asks  physicians  to 
rate  specific  cognitive  and  behavioral  disturbances  and 
to  provide  an  assessment  of  the  overall  degree  of  impair- 
ment. Definitions  of  mild,  moderate,  and  severe  impair- 
ment are  provided  in  Table  1 . If  this  medical  report  indi- 
cates moderate  or  advanced  dementia,  the  license  is 
revoked.  On  the  other  hand,  if  the  medical  report  indi- 
cates that  the  dementia  is  in  early  or  mild  stages,  the  dri- 
ver is  scheduled  for  reexamination  by  the  DMV. 

This  DMV  reexamination  is  conducted  sequentially, 
beginning  with  a standard  knowledge  test  (written  or 
oral),  followed  by  an  interview  with  a driver-safety  hear- 
ing officer,  a vision  test,  and  a special  driving  test.  Failure 
on  any  of  the  tests,  except  vision,  will  automatically  lead 
to  revoking  the  license.  During  the  interview,  the  hearing 
officer  asks  questions  that  focus  on  memory,  awareness, 
orientation,  attention,  and  adaptation.  Sample  questions 
are  provided  in  the  DMV-published  Driver  Safety 
Manual  and  standards  for  considering  the  interview  to 
be  unsatisfactory  have  been  established.  The  special  dri- 
ving test  differs  from  the  ordinary  driving  test  in  that  it  is 
longer  (average  time,  30  to  45  minutes  versus  15  to  20 
minutes,  maximum)  and  requires  a set  of  specific  road 
instructions,  including  complicated  commands  and 
maneuvers,  that  might  simulate  difficult  situations  (for 
example,  talking  to  distract  the  driver).  It  is  longer  in 
duration  to  determine  if  fatigue  causes  driving  skills  to 
deteriorate  after  20  or  30  minutes  on  the  road,  but  is  not 
more  difficult  than  a regular  driving  test.  If  a demented 
driver  passes  all  of  these  tests,  he  or  she  is  scheduled  for 
a calendar  reexamination — that  is,  the  driver  is  reevaluat- 
ed with  the  same  battery  of  tests  in  6 to  12  months,  the 
exact  timing  depending  on  performance  on  the  current 
examination  and  expected  progression  of  the  disease  as 
indicated  by  the  physician’s  report  on  the  DME  form. 

At  each  step  in  the  process,  the  driver  is  entitled  to  an 
appeal  within  the  DMV.  The  driver  can  also  appeal 
through  the  state  court  system  once  administrative 
appeal  within  the  DMV  has  been  exhausted.  For  drivers 
who  lose  their  driving  privileges,  each  of  the  22  driver- 
safety  offices  in  California  provides  lists  of  local  alter- 
native transportation. 

Discussion 

Despite  appearing  relatively  straightforward,  a num- 
ber of  questions  arise  about  the  implementation  of  the 
DMV’s  policy.  First,  what  happens  if  a driver  who  has 
been  reported  obtains  a second  opinion  that  contradicts 
the  original  diagnosis?  In  this  situation,  the  driver-safety 
hearing  officer  reviews  both  reports  thoroughly.  If  there 
was  a misdiagnosis  that  can  be  clearly  explained,  such  as 
medication  toxicity,  a resolving  delirium,  or  a reversible 
cause  of  dementia,  there  may  be  no  need  to  retest  the 
driver.  A previous  decision  of  revocation  can  be  set 


aside.  When  the  discrepancy  cannot  be  resolved  so  easi- 
ly, the  hearing  officer  considers  the  credentials  of  the 
physician  (such  as  medical  specialty)  and  the  relation- 
ship of  the  physician  with  the  patient  (for  instance,  how 
long  the  physician  has  been  treating  the  driver).  A DMV 
reexamination  (as  described  earlier)  may  be  necessary  to 
evaluate  the  person's  driving  knowledge  and  skill  before 
a decision  can  be  rendered. 

Second,  do  physicians  have  to  re-report  a driver  with 
dementia  if  the  driver's  mental  state  deteriorates?  This  is 
being  addressed  through  the  regulatory  process  that  is 
currently  taking  place  in  California.  Health  and  Safety 
Code  section  410,  however,  protects  physicians  from 
civil  and  criminal  liability  for  subsequent  re-reporting  as 
well  as  the  initial  reporting.  As  mentioned  earlier,  the 
DMV  periodically  monitors  all  drivers  who  have  been 
reported  with  dementia  and  who  have  been  evaluated 
and  are  allowed  to  continue  driving.  If  a driver’s  demen- 
tia is  deteriorating  rapidly  and  he  or  she  is  not  scheduled 
to  return  to  the  DMV  for  several  months,  the  physician 
may  want  to  re-report  the  driver. 

Although  this  process  may  seem  arbitrary,  it  reflects 
the  best  clinical  judgment  of  physicians  who  have  con- 
siderable experience  with  the  disorder  and  the  experi- 
ences of  the  governmental  agency  that  knows  the  most 
about  driving.  The  physicians  have  identified  as  precise- 
ly as  possible  subgroups  of  demented  patients  who 
should  not  be  driving  under  any  circumstances,  thereby 
reducing  the  burden  on  the  DMV,  which  is  charged  with 
evaluating  drivers  with  dementia  who  have  been  report- 
ed by  their  physicians.  This  strategy  recognizes,  howev- 
er, that  some  drivers  with  early  dementia  may  still  be 
capable  of  driving  and  provides  them  the  opportunity  to 
demonstrate  their  knowledge  and  skills  in  a perfor- 
mance-based setting.  It  also  does  not  ask  DMV  officers 
to  make  medical  judgments  about  the  competency  of  a 
patient  to  drive.  Rather,  their  judgments  are  based  sole- 
ly on  the  driver’s  ability  to  pass  the  evaluations.  The 
process,  therefore,  draws  on  the  unique  and  complemen- 
tary skills  of  physicians,  who  are  the  most  capable  of 
providing  medical  information,  and  the  DMV,  which  is 
the  most  capable  of  evaluating  driving  skills. 

Despite  care  spent  in  developing  these  guidelines, 
this  system  for  evaluating  older  drivers  with  dementia  is 
imperfect.  Some  physicians  will  be  unable  to  accurately 
classify  their  patients’  dementias  and  associated  cogni- 
tive impairments  as  mild,  moderate,  or  severe.  Although 
physicians  may  indicate  on  the  form  that  standardized 
instruments  were  used  in  making  these  determinations, 
most  will  rely  on  subjective  judgments.  Undoubtedly, 
some  incorrect  decisions  regarding  licensure  may  be 
made  despite  the  best  efforts  of  both  physicians  and  the 
DMV.  As  new  performance-based  tests  of  driving  skills, 
including  useful  field  of  view,19  simulated  driving 
devices,20  and  other  performance-based  measures  are 
developed,  the  reliability  in  making  these  decisions  will 
likely  improve.  Of  course,  the  system  cannot  prevent 
drivers  with  dementia  from  driving  despite  having  their 
licenses  revoked. 
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For  physicians,  a number  of  questions  arise  about  the 
effect  of  these  new  guidelines  on  reporting  and  physi- 
cian-patient relationships.  Because  physicians  who 
report  severe  or  moderate  dementia  may  know  that  the 
patient’s  license  will  be  taken  away,  is  the  physician  in 
effect  taking  the  license  away?  Will  the  new  protocol 
lead  to  underreporting  or  reporting  of  dementia  as 
“mild”  when  it  is  actually  “moderate”  or  “severe” 
because  of  fears  that  the  person’s  license  will  be  auto- 
matically revoked?  Since  the  1988  rules  were  imple- 
mented, physicians  have  been  concerned  about  the  effect 
of  reporting  on  the  physician-patient  relationship,  and 
the  incidence  of  reporting  has  been  lower  than  anticipat- 
ed, even  among  those  who  care  for  many  demented 
patients.  Many  physicians  think  that  reporting  patients, 
especially  those  with  mild  or  moderate  dementia,  will 
jeopardize  the  physician-patient  relationship,  perhaps 
permanently.  These  concerns  are  of  particular  interest 
because  the  effects  of  the  reporting  requirement  and  sub- 
sequent restriction  of  licenses  have  not  yet  been  rigor- 
ously evaluated.  It  is  also  possible  that  patients  who  are 
declining  in  cognitive  capacities  may  avoid  seeking  care 
because  of  the  threat  of  losing  their  driver’s  licenses.  If 
so,  the  treatment  of  possibly  reversible  causes  of  cogni- 
tive decline  might  be  delayed. 

Nevertheless,  California  physicians  are  obligated  to 
follow  current  state  law.  Recognizing  this  reporting 
requirement,  the  DMV  has  attempted  to  provide  a clear 
policy  for  the  actions  that  will  be  taken  subsequent  to  the 
DMV’s  learning  that  a driver  has  a diagnosis  of  demen- 
tia. It  has  used  the  best  available  information  to  identify 
and  revoke  the  licensure  of  high-risk  drivers  with 
dementia,  yet  permit  continued  licensure  of  mildly 
demented  patients  who  may  still  be  able  to  drive  safely. 
In  doing  so,  the  DMV  has  developed  guidelines  to 
improve  its  process  in  making  consistent  decisions 
based  on  functional  impairments  and  in  conforming  with 
the  Americans  with  Disabilities  Act  to  prevent  discrimi- 
nation. Once  implemented,  the  California  plan  would 
benefit  from  being  evaluated  systematically,  including 
the  assessment  of  crash  rates  of  those  who  are  permitted 
to  retain  their  licenses  and  psychosocial  effects  on  those 


who  have  lost  their  licenses  because  of  dementia.  For 
now,  however,  the  strategy  outlined  herein  appears  to 
provide  the  best  compromise  in  efforts  to  preserve  per- 
sonal independence  while  maintaining  public  safety. 
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Human  Immunodeficiency  Virus  Disease 

in  California 

Effects  of  the  1993  Expanded  Case  Definition 
of  the  Acquired  Immunodeficiency  Syndrome 

JAMES  A.  SINGLETON,  MS,  Atlanta,  Georgia ; FARZANEH  TABNAK,  PhD,  and  JENSEN  KUAN,  MS,  Sacramento; 
and  GEORGE  W.  RUTHERFORD,  MD,  Berkeley,  California 

On  January  1,  1993,  the  case  definition  of  the  acquired  immunodeficiency  syndrome  (AIDS)  in  adults 
and  adolescents  used  for  monitoring  the  AIDS  epidemic  in  California  was  expanded  to  include  persons 
infected  with  the  human  immunodeficiency  virus  (HIV)  with  CD4  T-lymphocyte  counts  of  less  than  200 
x 106  per  liter  (<200  per  mm3),  pulmonary  tuberculosis,  recurrent  pneumonia,  or  invasive  cervical  can- 
cer. To  assess  the  implications  of  this  revision  on  AIDS  case  reporting  in  California,  we  compared  cases 
reported  through  the  end  of  1994  based  on  1 or  more  of  the  4 new  AIDS-defining  conditions  added  in 
1993  to  cases  reported  based  on  pre-1993  AIDS-defining  opportunistic  infections  and  cancers.  The  4 
new  conditions  included  in  the  1993  expanded  AIDS  case  definition  accounted  for  a 23%  increase  in  cu- 
mulative AIDS  cases  reported  in  California  by  the  end  of  1993,  a 170%  increase  in  the  number  of  cases 
reported  during  1993,  and  an  88%  increase  in  the  number  of  patients  with  AIDS  living  at  the  end  of 
1993.  The  number  of  cases  reported  in  1993  (19,629)  was  124%  more  than  that  reported  in  1992 
(8,780)  and  69%  more  than  that  reported  in  1994  (1 1,587).  The  proportion  of  cases  among  women,  in- 
jection-drug users,  and  African  Americans  also  increased  as  a result  of  this  change  in  the  case  definition. 
The  expansion  of  the  case  definition  may  have  resulted  in  a peak  or  plateau  in  the  AIDS  incidence  in  Cal- 
ifornia because  of  reporting  earlier  in  the  HIV  disease  progression.  The  expanded  case  definition  has  en- 
hanced the  usefulness  of  AIDS  surveillance  data  for  targeting  secondary  prevention  efforts,  but  more 
behavioral  and  HIV  serosurveys  are  still  needed  to  adequately  target  primary  HIV  prevention  efforts. 

(Singleton  JA,  Tabnak  F,  Kuan  J,  Rutherford  GW:  Human  immunodeficiency  virus  disease  in  California — Effects  of  the 
1993  expanded  case  definition  of  the  acquired  immunodeficiency  syndrome.  West  J Med  1996;  164:122-129) 


As  we  enter  the  14th  year  since  the  recognition  of  the 
acquired  immunodeficiency  syndrome  (AIDS),  the 
need  to  monitor  the  scope  of  and  trends  in  the  human 
immunodeficiency  virus  (HIV)  epidemic  continues. 
These  data  are  crucial  for  identifying  targets  for  primary 
and  secondary  interventions,  evaluating  prevention 
efforts,  allocating  resources  for  HIV-related  clinical  and 
social  services,  planning  for  the  future  need  for  HIV- 
related  services,  and  educating  the  public.  The  corner- 
stone of  our  surveillance  efforts  has  been  the  confidential 
reporting  of  persons  diagnosed  with  AIDS — that  is,  HIV- 
infected  persons  with  one  or  more  specified  opportunis- 
tic infections  or  malignant  neoplasms,  or  depressed 
levels  of  CD4  T lymphocytes.  Case-surveillance  data  for 
AIDS  have  provided  a consistent,  population-based 
picture  of  the  scope  of  and  trends  in  HIV  disease. 

In  California,  an  estimated  130,000  to  175,000  resi- 


dents ( 1 in  200  to  250)  are  currently  infected  with  HIV, 
or  about  17%  of  the  nation’s  HIV-infected  population.1 
Major  modes  of  HIV  transmission  have  been  identified 
(most  from  male-to-male  sexual  contact),  as  well  as  the 
existence  of  multiple  subepidemics  among  regions,  men 
having  sex  with  men,  injection-drug  users,  ethnic 
minorities,  and  heterosexual  women  and  men.2,3 
Infection  with  HIV  was  estimated  to  be  the  leading 
cause  of  years  of  potential  life  lost  before  age  65  in 
California  in  1 993.4 

To  improve  the  sensitivity  of  AIDS  case-surveillance 
data,  the  Centers  for  Disease  Control  and  Prevention 
(CDC)  has  serially  revised  the  case  definition  of  AIDS.5 
In  the  most  recent  revision,  which  became  effective 
January  1,  1993,  HIV-infected  adults  and  adolescents 
with  CD4  T-lymphocyte  counts  of  less  than  200  X 10h 
per  liter  (<200  per  mm3),  or  a CD4  T-lymphocyte  per- 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 

CDC  = Centers  for  Disease  Control  and  Prevention 

CDHS  = California  Department  of  Health  Services 

Cl  = confidence  interval 

HIV  = human  immunodeficiency  virus 

OR  = odds  ratio 


centage  of  total  lymphocytes  of  less  than  0.14,  were 
added  as  reportable  AIDS  cases.6  The  expansion  also 
included  HIV-infected  adults  and  adolescents  with  pul- 
monary tuberculosis,  recurrent  pneumonia,  or  invasive 
cervical  cancer.  These  additions  were  intended  to  be 
consistent  with  standards  of  medical  care  for  HIV-infect- 
ed persons,  to  include  persons  with  life-threatening  con- 
ditions of  major  public  health  importance  in  the  HIV 
epidemic,  and  to  simplify  the  AIDS  case  reporting 
process.7  The  CDC  had  last  changed  the  AIDS  case  def- 
inition in  1987;  among  California  AIDS  cases  diagnosed 
after  the  August  31,  1987,  implementation  of  this  revi- 
sion and  reported  through  1988,  17%  met  only  the  new 
criteria.8'9  This  revision  also  increased  the  proportion  of 
cases  among  injection-drug  users.9 

Nationally,  the  expanded  definition  was  expected  to 
increase  the  number  of  persons  reported  with  AIDS 
during  1993  by  75%. 1011  In  California,  8,000  to  10,000 
reported  cases  were  expected  during  1993  to  meet  the 
expanded  definition  criteria,  in  addition  to  the  9,000  cases 
expected  to  meet  the  previous  case  definition.  Given  this 
large  anticipated  increase  in  the  number  of  cases,  state 
and  local  AIDS  surveillance  programs  developed  strate- 
gies to  maintain  and  improve  the  security,  completeness, 
accuracy,  and  timeliness  of  case  reporting.  We  describe  in 
this  article  the  effects  of  the  1993  expanded  AIDS  case 
definition  on  AIDS  case  reporting  in  California. 

Methods 

Health  care  professionals  in  California  are  required 
to  confidentially  report  persons  with  AIDS  to  local 
health  departments.12  Information  on  patient  demograph- 
ics, clinical  status,  and  modes  of  exposure  to  HIV  are 
recorded  on  standardized  forms  and  forwarded  to  the 
California  Department  of  Health  Services  (CDHS). 

Under  a cooperative  agreement  with  the  CDC,  CDHS 
staff  extensively  trained  local  health  departments  in 
expanded  case  reporting.  Before  the  January  1,  1993, 
implementation  date,  all  local  health  departments 
had  been  informed  of  the  expanded  case  definition 
criteria,  and  most  had  also  informed  health  care 
professionals.  Local  health  departments  were  advised  to 
do  the  following: 

• Identify  laboratories  performing  flow  cytometry 
and  discuss  with  them  the  feasibility  of  developing  a re- 
porting mechanism  for  patients  with  CD4  counts  of  less 
than  200  X 106  per  liter; 

• Increase  surveillance  activities  in  outpatient  set- 
tings; 


• Work  closely  with  local  tuberculosis  control  pro- 
grams to  ensure  reporting  of  HIV-infected  persons  with 
pulmonary  tuberculosis;  and 

• Identify  ways  to  maintain  and  strengthen  security 
procedures  to  ensure  protection  of  confidentiality  as  the 
number  of  cases  reported  increased. 

The  CDHS  staff  assisted  local  health  departments  in 
AIDS  case  reporting  as  needed. 

In  November  1992,  the  CDHS  conducted  an  assess- 
ment of  AIDS  surveillance  programs  in  the  24  local 
health  departments  with  the  largest  number  of  reported 
AIDS  cases,  excluding  Los  Angeles  and  San  Francisco. 
Based  on  this  evaluation,  the  CDHS  allocated  funds 
from  CDC  to  10  local  health  departments  for  additional 
active  AIDS  surveillance  personnel  to  respond  to  the 
increased  work  anticipated  from  the  expanded  case  def- 
inition. San  Francisco  and  Los  Angeles  counties  also 
received  funds  directly  from  the  CDC  for  this  purpose. 
Among  the  41  counties  in  California  reporting  more 
than  20  AIDS  cases  cumulatively  by  the  end  of  1994,  23 
(56%)  reported  cases  with  only  one  or  more  of  the  four 
new  conditions  added  in  1993  during  the  first  month  of 
implementation;  by  March  1993,  35  counties  (85%)  had 
reported  such  cases. 

By  the  end  of  1991,  the  San  Francisco  Department  of 
Public  Health  had  worked  in  collaboration  with  commu- 
nity groups  to  assess  the  effects  of  the  proposed  expand- 
ed AIDS  case  definition  on  epidemiologic  trends, 
surveillance  activities,  CD4  count  monitoring,  fiscal 
issues,  access  to  care,  and  psychosocial  and  emotional 
effects  on  the  HIV-infected  community.  The  CDHS  held 
a series  of  three  meetings  in  1993  on  strategies  for 
enhancing  AIDS  surveillance,  including  laboratory 
reporting  of  low  CD4  counts. 

Cases  of  AIDS  diagnosed  and  reported  to  the  CDHS 
through  December  31,  1994,  are  included  in  the  analyses 
presented  here.  Because  the  expanded  case  definition 
applies  only  to  adults  and  adolescents,  pediatric  cases 
were  excluded  from  analysis.  Cases  were  divided  into 
two  groups  according  to  the  earliest  case  definition  met 
at  the  initial  AIDS  report:  1987  or  earlier  definition 
(pre-1993),  or  one  or  more  of  the  four  new  AIDS- 
defining  conditions  added  in  1993  (1993-added).  Cases 
classified  as  1993-added  (n  = 19,077)  fell  into  one  of 
three  categories:  reported  only  with  one  or  more  of  the 
four  conditions  added  in  1993  (88%);  also  reported  with 
a pre-1993  condition  diagnosed  after  the  initial  case 
report  (10%);  and  diagnosed  and  initially  reported  only 
with  one  or  more  1993-added  conditions,  with  a subse- 
quent report  of  a pre-1993  condition  that  was  diagnosed 
before  or  at  the  same  time  as  the  1993-added  condi- 
tions (2%). 

The  incidence  of  AIDS  by  year  of  diagnosis  was 
examined  statewide  and  by  region  and  the  presumed 
mode  of  exposure  to  HIV,  with  an  adjustment  made  for 
delays  in  case  reporting.  Reporting  delays  were  defined 
as  the  number  of  months  from  an  AIDS  diagnosis  to 
entry  into  the  local  or  state  registry.  These  delay  adjust- 
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Figure  1. — The  graph  shows  the  number  of  cases  of  the  acquired  immunodeficiency  syndrome  (AIDS) 
diagnosed  in  California  each  quarter  of  the  year,  including  cases  reported  to  the  California  Department 
of  Health  Services  by  December  31,1 994.  Cases  meeting  only  the  1 993  expanded  definition  of  AIDS  are 
represented  by  the  shaded  portions  of  each  bar.  The  upper  shaded  portion  of  each  bar  indicates  the  to- 
tal number  of  diagnosed  cases  that  are  expected  to  be  reported  by  1997,  based  on  the  distribution  of 
delays  in  case  reporting  observed  before  1993  (adjusted  regionally  by  presumed  mode  of  exposure  to 
the  human  immunodeficiency  virus  [HIV]  while  adjusting  for  the  time  of  diagnosis).  The  lower,  unshaded 
portions  of  each  bar  represent  cases  diagnosed  with  an  AIDS-defining  disease  based  on  the  1987  case 
definition  in  the  quarter  and  the  year  indicated. 


merits  were  derived  for  each  region  by  the  presumed 
mode  of  exposure  to  HIV  while  adjusting  for  the  time  of 
diagnosis.13  These  estimates  were  based  on  AIDS  cases 
reported  before  January  1993,  using  log-linear  models 
and  survival  analysis  techniques  for  right-truncated  data. 
The  delay-adjusted  AIDS  incidence  for  the  last  quarter 
of  1994  was  excluded  from  analysis  because  of  possible 
overestimation.  To  assess  changes  in  timeliness  of 
reporting,  we  compared  median  delays  in  case  reporting 
by  quarter-year  of  report  from  1988  to  1994  between 
cases  reported  based  on  pre-1993  AIDS-defining  condi- 
tions and  cases  reported  based  on  the  four  conditions 
added  in  the  1993  definition. 

To  assess  shifts  in  case  characteristics  due  to  the 
expanded  criteria,  distributions  of  cases  by  sex,  race  or 
ethnicity,  age  at  diagnosis,  region  of  residence  at  diagno- 
sis, and  mode  of  exposure  to  HIV  were  compared  between 
pre-1993  and  1993-added  cases  stratified  by  period  of 
diagnosis  (not  adjusted  for  reporting  delays).  To  assess  the 
possible  effects  on  funding  for  HIV-related  services,  we 
calculated  the  ratio  of  1993-added  cases  to  pre-1993  cases 
among  all  patients  with  AIDS  presumed  living  at  the  end 
of  1993  (the  relative  increase  due  to  1993-added  cases).  To 
improve  mortality  ascertainment,  cases  were  matched 
with  California  death  certificates  through  1993  and  with 
the  National  Death  Index  through  1992. 

Results 

By  the  end  of  1993,  a total  of  67,170  adult  and  ado- 
lescent cases  of  AIDS  had  been  reported  in  California. 


Of  these,  12,371  (18.4%)  met  only  1993-added  criteria 
when  initially  reported,  with  11,649  (94.2%)  reported 
based  on  low  CD4  counts,  528  (4.3%)  based  on  pul- 
monary tuberculosis,  172  (1.4%)  based  on  recurrent 
pneumonia,  17  (0.14%)  based  on  invasive  cervical  can- 
cer, and  5 (0.04%)  based  on  both  recurrent  pneumonia 
and  pulmonary  tuberculosis.  By  the  end  of  1994,  the 
cumulative  number  of  cases  reported  reached  78,757, 
with  19,077  (24%)  reported  as  1993-added  cases.  Of  the 
6,706  1993-added  cases  reported  in  1994,  96.4%  were 
reported  based  on  low  CD4  counts  alone.  The  19,629 
cases  reported  in  1993  were  124%  more  than  the  8,780 
reported  in  1992  and  69%  higher  than  the  1 1,587  report- 
ed in  1994.  The  number  of  cases  reported  based  on  con- 
ditions from  the  1987  or  earlier  definition  decreased 
from  8,780  in  1992  to  7,258  in  1993  and  4,881  in  1994. 

Of  the  12,371  cases  reported  in  1993  based  on  1993- 
added  AIDS-defining  conditions,  60%  were  diagnosed 
before  1993;  among  1993-added  cases  reported  in  1994, 
38%  were  diagnosed  before  1994.  The  proportion  of 
diagnosed  cases  reported  by  December  31,  1994,  based 
on  conditions  added  in  1993,  steadily  increased.  Of 
the  cases  diagnosed  in  1994  and  reported  by  the  end 
of  1994,  63%  were  based  on  1993-added  AIDS- 
defining  conditions. 

After  adjusting  for  reporting  delays,  estimates  indi- 
cate that  the  AIDS  incidence  statewide  may  have  reached 
a plateau  or  peaked  in  1992  (Figure  1).  The  AIDS  inci- 
dence peaked  in  1992  in  San  Francisco  for  each  of  the 
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TABLE  1 —Characteristics  of  AIDS  Cases  Diagnosed  Through  1 994  and  Reported  by  December  3 1,  1 994,  in  California, 
by  Year  of  Diagnosis  and  Earliest  Case  Definition  Met  at  Initial  Report 


Characteristic  Pre-1 993  Case  Definition  1 993  Case  Definition 


Year(s)  of  diagnosis 

...  <1992 

1992 

1993 

1994* 

<1992 

1992 

1993 

1994* 

Cases,  No.f 

. . . 44,042 

8,016 

4,939 

2,681 

3,406 

4,799 

6,690 

4,182 

County  region,  %f 
Los  Angeles 

36.3 

33.7 

36.2 

35.3 

40.2 

33.9 

29.4 

30.1- 

San  Francisco 

24.9 

20.0 

15.6 

14.8- 

28.1 

25.2 

23.4 

24.2- 

Other  Bay  Area§ 

14.2 

14.6 

14.4 

15.1 

13.4 

17.2 

17.6 

18.5+ 

Southern  Metro|| 

8.9 

11.0 

12.1 

13.7+ 

7.3 

8.5 

9.9 

10.0+ 

San  Diego 

7.5 

8.8 

8.3 

8.2 

7.2 

7.7 

9.4 

9.3+ 

Rest  of  state 

8.3 

11.9 

13.3 

12.8+ 

3.7 

7.4 

10.3 

7.8+ 

Exposure  mode,  % 
Men  reporting  sex 


with  men  (MSM) 

78.1 

72.1 

70.0 

68.0- 

70.6 

70.7 

67.9 

64.5 

MSM  and  injection- 

drug  user  (IDU) 

8.9 

7.8 

6.9 

6.6- 

9.0 

7.9 

8.3 

8.2 

Other  IDU 

6.2 

11.3 

11.1 

12.2+ 

11.6 

12.3 

13.5 

14.2+ 

Heterosexual  contact  . . . 

2.0 

3.6 

4.7 

4.4+ 

2.7 

4.2 

4.7 

5.2+ 

Transfusion  recipient 

2.0 

1.2 

0.8 

1.1- 

1.4 

0.6 

1.1 

0.8 

Hemophiliac 

0.5 

0.5 

0.5 

0.2 

0.6 

0.6 

0.5 

0.4 

No  identified  risk 

2.4 

3.5 

6.0 

7.6+ 

4.1 

3.7 

4.0 

6.8+ 

Sex,  % 

Female 

3.9 

6.2 

7.3 

7.4+ 

6.6 

7.3 

8.4 

9.6+ 

Male 

96.1 

93.8 

92.7 

92.6- 

93.4 

92.7 

91.6 

90.4- 

Race  or  ethnicity,  %f 

White 

70.4 

62.0 

58.7 

56.5- 

62.9 

60.1 

58.2 

53.9- 

African  American 

13.0 

16.0 

16.6 

17.4+ 

18.6 

18.7 

19.6 

21.9+ 

Latina  or  Latino 

14.5 

19.4 

21.5 

22.3+ 

16.4 

18.8 

19.6 

21.8+ 

Asian  American 

1.6 

2.0 

2.5 

2.8+ 

1.7 

2.0 

2.1 

1.9 

Native  American 

0.3 

0.4 

0.3 

0.5 

0.3 

0.4 

0.5 

0.5 

Age  at  diagnosis,  % 

13-19 

0.2 

0.1 

0.2 

0.2 

0.6 

0.2 

0.2 

0.3 

20-29  

16.6 

14.9 

14.7 

14.5- 

17.6 

16.6 

16.1 

16.6 

30-39  

45.0 

45.1 

45.9 

45.8 

44.1 

44.5 

45.1 

45.2 

40-49  

25.9 

28.0 

27.0 

29.0+ 

26.5 

27.9 

27.3 

27.3 

>50 

12.3 

11.8 

12.2 

11.1 

11.2 

10.6 

11.4 

10.6 

AIDS  = acquired  immunodeficiency  syndrome 


*+/-  indicates  that  the  linear  trend  in  proportion  of  total  cases  by  year(s)  of  diagnosis  is  significantly  increasing  (+)  or  decreasing  (-),  with  P < .01 

tFigures  not  adjusted  for  delays  in  case  reporting.  Number  of  cases  diagnosed  in  the  most  recent  3 years  will  increase,  and  percentage  distributions  may  shift  as  additional  cases  are  reported  that  were  diag- 
nosed during  these  years. 

^Includes  28  cases  of  unknown  region. 

includes  Alameda,  Contra  Costa,  Marin,  Napa,  San  Mateo,  Santa  Clara,  Solano,  and  Sonoma  counties. 

||lndudes  Orange,  Riverside,  and  San  Bernardino  counties. 

^Includes  1 60  cases  of  unknown  race  or  ethnicity. 


major  HIV  exposure  groups.  The  AIDS  incidence  also 
peaked  or  plateaued  in  1992  among  men  reporting  sex 
with  men  in  other  regions,  with  the  percentage  of 
changes  in  incidence  from  1992  to  1993  ranging  from 
— 13.6%  in  San  Francisco  to  1.0%  in  counties  surround- 
ing San  Francisco.  The  incidence  also  decreased  from 
1992  to  1993  among  men  reporting  both  sex  with  men 
and  injection-drug  use,  except  in  Los  Angeles  (8.1% 
increase)  and  the  southern  counties  of  Orange,  Riverside, 
and  San  Bernardino  (27.0%  increase).  Outside  of  San 
Francisco  County,  the  AIDS  incidence  continued  to 
increase  through  1993  for  other  injection-drug  users  and 
for  persons  with  exposure  to  HIV  through  heterosexual 
contact.  In  all  regions  but  San  Diego,  the  percentage  of 
increases  in  the  incidence  from  1992  to  1993  was  higher 


for  heterosexual  contact  cases  (from  12.6%  in  Los 
Angeles  to  30.5%  in  counties  surrounding  San 
Francisco)  than  for  injection-drug  users  who  were 
women  or  heterosexual  men  (from  5.4%  in  Los  Angeles 
to  33.7%  in  San  Diego). 

Characteristics  of  cases  reported  based  on  1993- 
added  AIDS-defining  conditions  differed  slightly  from 
those  reported  based  on  the  1987  (pre-1 993)  case  defin- 
ition (Table  1).  Among  cases  diagnosed  during  1992  to 
1994,  1993-added  cases  were  more  likely  than  pre-1 993 
definition  cases  to  be  from  San  Francisco  (24%  versus 
18%;  odds  ratio  [OR]  = 1.48;  95%  confidence  interval 
[Cl],  1.40  to  1.57)  and  surrounding  counties  (18%  ver- 
sus 15%;  OR  = 1.25;  Cl,  1.18  to  1.33)  and  significantly 
less  likely  to  be  from  southern  metropolitan  counties  or 
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the  “Rest  of  state”  region.  The  share  of  cases  from  San 
Francisco  and  Los  Angeles  decreased  significantly  from 
before  1992  to  1994,  from  61.2%  to  50.1%  among  cases 
reported  based  on  the  pre-1993  case  definition,  and 
from  68.3%  to  54.3%  among  cases  reported  based  on 
1993-added  conditions. 

Among  cases  diagnosed  between  1992  and  1994, 
those  reported  based  on  1993-added  AIDS-defining  con- 
ditions were  more  likely  than  those  reported  based  on 
pre-1993  conditions  to  be  injection-drug  users  who 
were  women  or  heterosexual  (13.3%  versus  1 1.4%;  OR 
= 1.19;  Cl,  1.11  to  1.28),  men  reporting  sex  with  men 
and  injection-drug  use  (8.2%  versus  7.3%;  OR  = 1.13; 
Cl,  1.04  to  1.23)  or  who  had  exposure  to  HIV  through 
heterosexual  contact  (4.7%  versus  4.1%;  OR  = 1.15;  Cl, 
1.03  to  1.28)  and  less  likely  to  be  men  reporting  sex  with 
men  (67.9%  versus  70.8%;  OR  = 0.87;  Cl,  0.83  to  0.92). 
The  share  of  cases  attributed  to  injection-drug  use  or  het- 
erosexual contact  increased  significantly  ( P < .01)  from 
8.2%  before  1992  to  16.6%  in  1994  among  cases  report- 
ed based  on  pre-1993  conditions  and  from  14.3%  to 
19.4%  among  cases  reported  based  on  1993-added  con- 
ditions. The  expanded  definition  also  increased  the  pro- 
portion of  women  with  AIDS  diagnosed  in  recent  years, 
from  6.7%  of  pre-1993  cases  to  8.4%  of  1993-added 
cases  (OR  = 1.27;  Cl,  1.17  to  1.38). 

African  Americans  and  Latinos  made  up  an  increas- 
ing proportion  of  cases  reported  based  on  1993-added 
AIDS-defining  conditions,  accounting  for  44%  of  cases 
diagnosed  in  1994.  Of  cases  diagnosed  from  1992  to 
1994,  1993-added  cases  were  more  likely  to  be  African 
American  than  cases  reported  based  on  pre-1993  condi- 
tions ( 1 9.9%  versus  1 6.4%;  OR  = 1 .27;  Cl,  1 .20  to  1 .34), 
whereas  the  reverse  held  for  whites  (57.6%  versus 
60.0%;  OR  = 0.91;  CL  0.87  to  0.95).  Cases  reported 
based  on  1993-added  conditions  were  also  more  likely 
than  those  reported  based  on  pre-1993  conditions  to  be 
aged  13  to  19  (0.2%  versus  0.1%;  OR  = 1.76;  CL  1.03  to 
3.01)  or  aged  20  to  29  (16.4%  versus  14.8%;  OR  = 1.13; 
Cl,  106  to  1.20)  when  diagnosed  with  AIDS  during 
1992  to  1994  and  less  likely  to  be  50  or  older  (10.9% 
versus  11.8%;  OR  = 0.91;  Cl,  0.85  to  0.98). 

The  differences  between  cases  reported  based  on 
pre-1993  and  1993-added  conditions  noted  earlier  were 
also  observed  among  cases  meeting  the  low  CD4  count 
criterion  alone,  but  these  differences  were  more  extreme 
among  those  diagnosed  with  pulmonary  tuberculosis, 
recurrent  pneumonia,  or  invasive  cervical  cancer.  Of  the 
658  persons  diagnosed  during  1992  to  1994  based  on 
one  or  more  of  these  new  opportunistic  infection  and 
malignancy  criteria,  29.2%  were  heterosexual  injection- 
drug  users,  14.3%  were  women,  39.0%  were  African 
American,  and  20.4%  were  20  to  29  years  old  at  the  time 
AIDS  was  diagnosed. 

Nearly  half  (46.9%)  of  the  28,334  cases  of  patients 
presumed  living  at  the  end  of  1993  had  been  reported 
based  on  AIDS-defining  conditions  added  in  1993, 
representing  an  88%  increase  due  to  the  expanded  case 
definition.  Minor  differences  were  observed  in  the  dis- 


tribution of  patients  living  at  the  end  of  1993  by  county 
according  to  the  earliest  case  definition  met  at  the  initial 
report.  Of  the  58  counties  in  California,  53  had  at  least 
one  AIDS  patient  living  at  the  end  of  1993.  Of  these,  19 
had  increased  shares  due  to  the  expanded  definition, 
whereas  34  had  the  same  or  decreased  shares.  Among  23 
counties  with  at  least  100  patients  alive  at  the  end 
of  1993,  the  percentage  of  increase  in  the  number  of 
living  patients  due  to  the  expanded  case  definition 
ranged  from  43%  to  142%,  with  a median  increase  of 
86%.  The  median  increase  was  lower  (48%)  among  the 
30  counties  reporting  fewer  than  100  patients  living  at 
the  end  of  1993. 

For  cases  reported  during  1988  through  1990,  the 
median  delay  from  the  time  of  the  AIDS  diagnosis  to  the 
time  of  the  report  was  two  months.  The  median  delay 
increased  to  three  months  in  1991  and  four  months  in 

1992.  During  the  first  quarter  of  1993,  when  the  expand- 
ed case  definition  was  implemented,  the  median  delay 
increased  to  six  months  for  cases  reported  based  on 
pre-1993  definition  criteria  and  was  eight  months  for 
cases  reported  based  on  criteria  added  in  1993.  The 
median  reporting  delay  dropped  to  four  months  for  cases 
reported  during  the  last  quarters  of  1994  based  on 
pre-1993  conditions.  The  median  reporting  delay 
dropped  steadily  from  eight  months  in  the  first  quarter  of 

1993,  however,  to  two  months  in  each  of  the  last  three 
quarters  of  1994  among  cases  reported  based  on  1993- 
added  conditions. 

Discussion 

The  number  of  AIDS  cases  reported  in  1993  in  both 
California  and  the  nation  was  higher  than  anticipated.14 
California’s  share  of  national  AIDS  cases  dropped 
slightly  from  19.1%  in  1992  to  18.1%  in  1993  and 
17.5%  during  July  1993  through  June  1994. 1516  Among 
cases  reported  in  1993,  a higher  percentage  was  report- 
ed based  on  1993-added  conditions  in  California  (63%) 
than  in  the  nation  (54%). 14  Of  these  cases,  a higher  per- 
centage was  reported  based  only  on  severe  HIV-related 
immunosuppression  in  California  (96.4%)  compared 
with  the  nation  (91%).14 

The  number  of  cases  reported  based  on  the  low  CD4 
count  criterion  alone  depends  on  the  number  of  persons 
infected  with  HIV  in  past  years;  the  length  of  time  from 
HIV  infection  to  a CD4  count  of  less  than  200  cells  X 
10"  per  liter,  which  may  be  affected  by  early  antiretrovi- 
ral treatment17  and  age18;  the  number  of  HIV-infected 
persons  with  low  CD4  counts  who  are  aware  of  infec- 
tion, obtain  care,  and  have  CD4  counts  enumerated;  and 
the  completeness  of  and  delays  in  reporting  of  cases  to 
local  health  departments.714  Dates  of  diagnosis  based  on 
a CD4  T-lymphocyte  count  below  200  X 106  per  liter 
may  vary  substantially  as  a function  of  the  frequency  of 
CD4  count  monitoring,  response  to  treatment,  testing 
errors,  or  transient  biologic  variability.19  The  large 
number  of  cases  reported  indicates  the  success  of 
collaborative  relationships  forged  between  medical 
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providers  and  local,  state,  and  federal  AIDS  monitoring 
programs.  But  has  the  expanded  definition  improved  our 
understanding  of  the  epidemiologic  characteristics  of 
HIV  disease  in  California? 

The  primary  goal  of  HIV  disease  surveillance  is  to 
identify  targets  for  and  the  success  of  HIV  prevention, 
care,  and  treatment.  Such  surveillance  data  provide  pop- 
ulation-based evidence  to  assist  health  departments  and 
HIV-affected  communities  in  identifying  high-priority 
HIV  prevention  strategies.20"1  The  expanded  case  defini- 
tion allows  an  earlier  identification  of  trends  because 
AIDS  is  reportable  12  to  18  months  earlier  than  before 
and  is  expected  to  increase  case  counts  in  the  long  term 
by  about  5%. 1,1  This  has  been  observed  nationwide14  and 
in  California  among  injection-drug  users,  women,  and 
African  Americans;  the  expanded  definition  appears  to 
have  accentuated  these  previously  evolving  trends. 
Similar  and  even  more  pronounced  findings  for  women 
and  injection-drug  users  have  been  reported  in  Baltimore, 
Maryland,  and  New  York  City.22-2-’  These  data  alone  are 
not  sufficient,  however,  to  identify  new  targets  for  prima- 
ry HIV  prevention  nor  to  evaluate  such  efforts,  given  the 
median  lag  of  about  ten  years  between  HIV  infection  and 
pre-1993  AIDS  diagnosis,24  which  has  been  shortened  to 
a median  of  8.5  to  9 years  with  the  expanded  definition. 
Changes  in  the  rate  of  new  HIV  infections  in  a population 
can  be  detected  by  AIDS  surveillance  only  after  three  to 
five  years,  when  a sufficient  number  of  persons  progress- 
ing to  AIDS  faster  are  diagnosed  and  reported. 

The  shortened  lead  time  with  the  expanded  definition 
does  enhance  the  identification  of  targets  for  HIV  care 
and  treatment,  resulting  in  an  88%  increase  in  the  num- 
ber of  persons  known  to  require  treatment  for  severe 
HIV  disease  in  California  and  indicating  the  increasing 
need  to  ensure  access  to  care  among  injection-drug 
users,  women,  and  racial  or  ethnic  minorities.  Some 
counties  had  relatively  larger  increases  in  the  number  of 
persons  living  with  AIDS  as  a result  of  the  expanded 
AIDS  case  definition;  the  amount  of  local  resources 
available  to  collect  AIDS  case  data  and  physicians’  and 
other  medical  professionals’  awareness  of  case  reporting 
requirements  may  account  for  some  of  these  differences. 
For  instance,  San  Francisco  County,  with  one  of  the 
largest  increases  in  the  percentage  of  living  cases  after 
the  case  definition  was  expanded  (122%),  launched  an 
aggressive  local  effort  to  educate  physicians  about  the 
change  in  case  definition  and  has  typically  had  one  of 
the  most  efficient  AIDS  surveillance  programs,  as  indi- 
cated by  shorter  delays  in  case  reporting.  In  contrast,  the 
primarily  rural  counties  with  many  fewer  AIDS  cases 
typically  do  not  have  comparable  resources  for  conduct- 
ing AIDS  surveillance. 

The  expanded  definition,  on  the  other  hand,  has  also 
lessened  our  ability  to  monitor  the  development  of  oppor- 
tunistic infections  and  malignant  neoplasms  and  to  evalu- 
ate the  efficacy  of  prophylactic  treatments.  The  reported 
incidence  of  opportunistic  infections  will  be  too  low  as  an 
increasing  number  of  cases  is  reported  based  on  the 
immunologic  criterion  alone  before  the  development  of 


another  AIDS-defining  opportunistic  infection  or  cancer. 
More  than  half  of  cases  reported  in  1994  were  reported 
based  solely  on  the  immunologic  criterion;  this  may 
reflect  the  possible  convenience  of  reporting  cases  based 
on  a low  CD4  T-lymphocyte  count.  Subsequent  condi- 
tions generally  are  not  reported,  requiring  follow-up  of  a 
sample  of  these  patients  to  accurately  ascertain  patterns  of 
opportunistic  infections  and  cancers.25  Of  cases  initially 
reported  based  on  AIDS-defining  conditions  added  in 
1993,  only  10%  had  a subsequent  reported  diagnosis  of  a 
pre-1993  AIDS-defining  condition.  In  addition,  an 
unknown  percentage  of  cases  reported  on  immunologic 
grounds  may  actually  have  been  previously  diagnosed 
with  other  AIDS-defining  diseases  that  were  not  reported; 
this  would  lead  both  to  a loss  of  data  on  opportunistic 
infections  and  cancers  and  to  an  overestimation  of  the 
effect  of  the  1993  case  definition  change.  At  least  2%  of 
the  cases  reported  based  only  on  1993-added  AIDS- 
defining  conditions  should  have  been  reported  earlier 
based  on  the  1987  case  definition. 

The  expanded  case  definition  may  have  had  other 
influences  on  the  interpretation  and  use  of  the  data,  such 
as  completeness,  timeliness,  accuracy,  and  extent  of 
migration.  While  delays  in  case  reporting  initially 
increased  when  the  expanded  definition  was  implement- 
ed, reporting  timeliness  may  now  be  at  levels  similar  to 
before  the  change.  The  drop  in  median  reporting  delay 
among  cases  reported  based  on  one  or  more  of  the  four 
AIDS-defining  conditions  added  in  1993  probably 
reflects  the  initial  reporting  of  previously  diagnosed 
cases.  Among  cases  initially  reported  based  on  AIDS- 
defining  diseases  from  the  1987  definition,  extra  efforts 
to  implement  the  expanded  definition  may  have  resulted 
in  the  more  complete  identification  and  reporting  of  cases 
diagnosed  before  1993,  resulting  in  higher  median  delays 
for  cases  reported  in  1993,  especially  during  the  first 
quarters  of  the  year;  an  increased  workload  during  the 
beginning  of  1993  may  account  for  the  longer  delays 
observed  later  in  1993.  The  longer  delays  among  cases 
reported  based  on  pre-1993  AIDS-defining  diseases 
compared  with  those  reported  based  on  conditions  added 
in  1993  may  be  due  to  more  efficient  mechanisms 
for  identifying  and  reporting  cases  with  CD4  counts  of 
less  than  200  X 106  per  liter,  or  may  be  an  artifact 
because  cases  with  a longer  time  between  diagnosis  and 
reporting  are  more  likely  to  have  developed  a pre-1993 
AIDS-defining  disease  before  the  case  is  reported.  The 
increase  in  median  reporting  delays  observed  here  from 
1988  through  1992  are  similar  to  evaluations  of  the  entire 
delay  distribution  in  California13  and  nationally.2'’  The  full 
distribution  of  reporting  delays  for  cases  diagnosed  since 
1993  will  not  be  known  for  several  years,  and  the  possi- 
bility of  increased  underreporting  cannot  be  ruled  out.2'1 

It  is  plausible  that  the  completeness  of  case  reporting 
increased  in  1993  because  of  the  increased  surveillance 
resources,  publicity  about  the  expanded  case  definition, 
and  motivation  to  report  the  maximum  number  of  cases 
to  maintain  the  equitable  distribution  of  funds  for 
HIV  prevention,  care,  and  treatment  that  are  allocated  at 
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least  partially  based  on  AIDS  case  statistics.  This  possi- 
bility is  supported  by  the  higher-than-anticipated  num- 
ber of  cases  reported  in  1993  and  the  increase  in  median 
reporting  delay  for  cases  reported  based  on  the  1987 
case  definition  during  early  1993.  If  this  is  the  case, 
our  estimated  AIDS  incidence  in  1993  adjusted  for 
reporting  delays  would  be  too  high.  If  reporting  com- 
pleteness declined  in  1994,  it  would  have  had  to  decline 
by  6%  to  28%  by  the  end  of  1994  for  the  AIDS  inci- 
dence to  reach  levels  observed  in  1993.  The  use  of 
laboratory  reports  of  low  CD4  cell  counts  from  large 
laboratories  not  currently  participating  in  AIDS  surveil- 
lance would  provide  valuable  information  about  AIDS 
reporting  completeness. 

Our  data  suggest  that  the  AIDS  incidence  in 
California  may  have  peaked  or  plateaued  in  1992, 
although  a definitive  conclusion  cannot  be  made  without 
additional  years  of  observation.  Previous  projections 
indicated  a slight  increase  in  the  incidence  between  1992 
and  1993  using  cases  reported  through  May  1,  1990, 
according  to  the  1987  case  definition.27  Thus,  with  the 
shorter  incubation  period  provided  by  the  expanded  case 
definition,  we  would  expect  to  detect  a peak  earlier. 
Nationally,  based  on  estimates  of  the  AIDS  incidence 
that  would  have  been  observed  had  CD4  counts  not  been 
added  to  the  case  definition,  there  was  a 3%  increase  in 
the  incidence  from  1992  to  1993,  with  a 1%  decrease 
among  men  reporting  sex  with  men.211  In  San  Francisco, 
the  AIDS  incidence  was  estimated  to  peak  in  1992, 
using  information  about  the  annual  HIV  seroconversion 
rates,  number  of  persons  at  risk,  and  time  from  HIV 
seroconversion  to  AIDS.29  We  obtained  similar  results 
using  reported  AIDS  cases  from  San  Francisco.27 

Even  if  a plateau  or  peak  has  been  reached,  a large 
number  of  cases  is  still  expected  to  be  diagnosed,  with 
about  98,000  to  140,000  HIV-infected  Californians  who 
had  not  progressed  to  severe  HIV  disease  as  of  January 
1,  1994.'  This  pool  of  mostly  asymptomatic  HIV-infect- 
ed persons  provides  a large  potential  reservoir  for  the 
transmission  of  new  infections,  underscoring  the  need 
for  continual  HIV  prevention  efforts  targeted  to  those  at 
highest  risk.  In  addition.  HIV  infections  occurring  now 
will  not  be  detectable  in  the  AIDS  incidence  for  at  least 
another  three  to  five  years.  Further,  the  HIV  epidemic  in 
California  consists  of  multiple  subepidemics,  so  that  the 
epidemic  may  still  be  growing  in  certain  groups  even  in 
areas  such  as  San  Francisco29  or  in  certain  population 
groups  such  as  men  having  sex  with  men.  Outside  of  San 
Francisco,  the  AIDS  incidence  appears  to  be  increasing 
through  1994  among  injection-drug  users  and  persons 
presumably  infected  through  heterosexual  contact.  The 
AIDS  incidence  among  nonwhite  men  having  sex  with 
men  has  also  increased  at  a higher  rate  than  among  white 
men  having  sex  with  men.20 

Educating  the  public  about  the  extent  of  HIV  disease 
is  important  for  supporting  necessary  prevention  and 
treatment  efforts  and  influencing  changes  to  safer  sex 
and  drug-using  practices.  The  expanded  definition  has 
allowed  a more  complete  spectrum  of  HIV  disease  to  be 


countable  and  contributes  toward  thinking  of  AIDS  as 
the  severe,  life-threatening  end  of  the  HIV  disease  spec- 
trum. But  it  has  made  the  presentation  of  AIDS 
monitoring  data  to  the  public  more  difficult  during  the 
transition  from  the  previous  definition. 

When  the  expanded  case  definition  was  first  pro- 
posed, there  were  concerns  regarding  the  protection  of 
patient  confidentiality,  an  increased  need  for  psycho- 
social services,  eligibility  for  services,  and  differential 
access  to  care  and  CD4  count  monitoring.''0-"  With  near- 
ly 20,000  AIDS  cases  reported  in  California  during 
1993,  there  have  been  no  reported  breaches  of  patient 
confidentiality.  Presumptive  eligibility  for  Social 
Security  disability  benefits  and  Medi-Cal  (California’s 
Medicaid)  was  not  affected  by  the  revised  definition 
because  both  programs  now  require  a functional  assess- 
ment of  disability.32  Regarding  the  need  for  psychosocial 
counseling  due  to  acquiring  the  label  “AIDS”  among 
persons  with  low  CD4  counts  with  few  or  no  symptoms, 
an  informal  survey  of  social  workers  in  a large  HIV  spe- 
cialty clinic  revealed  no  adverse  effect  of  the  expanded 
case  definition,  although  patients  tended  to  be  more 
aware  of  their  CD4  counts  (N.  Nassar,  MD,  University 
of  California  at  Davis,  oral  communication,  February 
1994).  In  the  clinical  setting,  the  large  biologic  and  test- 
ing variability  in  CD4  counts  should  be  recognized.19 
Patients  with  HIV,  their  advocates,  and  medical  profes- 
sionals are  encouraged  to  actively  participate  in  the  case 
reporting  process.  Although  studies  have  shown  that  a 
small  percentage  of  HIV-infected  persons’  CD4  T-cell 
counts  remain  stable  and  they  stay  free  of  disease  for 
many  years,33  the  information  on  studies  examining 
symptoms  and  levels  of  functioning  in  HIV-infected  per- 
sons with  low  CD4  cell  counts  but  without  official 
opportunistic  infections  for  a long  time  is  limited. 

To  enhance  AIDS  surveillance  in  California,  efforts 
are  under  way  to  increase  the  reporting  of  AIDS  cases  by 
medical  professionals  and  to  evaluate  the  benefits  of 
using  laboratories  performing  CD4  counts  to  more  effi- 
ciently identify  possible  AIDS  cases  for  follow-up  with 
physicians.  The  1993  expanded  case  definition  of  AIDS 
has  improved  our  ability  to  monitor  HIV  disease  in 
California.  To  adequately  target  and  evaluate  primary 
HIV-prevention  efforts,  however,  behavioral  surveys  and 
HIV  seroprevalence  and  seroincidence  surveys  are  still 
needed.  To  this  end,  the  CDHS  has  initiated  HIV  sero- 
surveys  of  young  gay  men  and  out-of-treatment  injec- 
tion-drug users  and  made  resources  available  to  local 
health  departments  to  conduct  HIV  serosurveys  in  high- 
risk  groups. 
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Is  There  a Role  for  Parenteral  Feeding 
in  Clinical  Medicine? 


STEPHEN  D.  PHINNEY,  MD,  PhD,  Davis,  California,  and  JOHN  SIEPLER,  PharmD, 
and  HUONG  T.  BACH,  MD,  Sacramento,  California 

Protein-calorie  malnutrition  as  evidenced  by  loss  of  weight  or  of  lean  body  mass  is  a commonly  seen 
disorder.  Although  its  cause  is  clearly  multifactorial,  objective  measures  of  protein-calorie  malnutrition 
have  been  repeatedly  correlated  with  poor  patient  outcomes.  Total  parenteral  nutrition  was  developed 
to  halt  or  reverse  this  disorder,  but  its  ability  to  improve  the  short-  to  intermediate-term  outcome  in 
patients  with  impaired  nutrient  intake  has  been  highly  inconsistent.  Factors  influencing  this  variable 
outcome  include  the  degree  of  functional  impairment  in  the  treatment  group,  the  underlying  disease 
causing  the  impaired  intake,  and  possibly  the  amount  and  composition  of  nonprotein  calories  deliv- 
ered. In  particular,  considerable  evidence  points  to  intravenous  soybean  oil  emulsion  as  a negative  fac- 
tor in  the  nutritional  support  of  stressed  patients.  Taken  in  combination,  current  information  suggests 
reserving  the  use  of  parenteral  feeding  for  patients  meeting  objective  criteria  for  protein-calorie  mal- 
nutrition and  making  parsimonious  use  of  lipid  emulsion,  especially  in  stressed  patients. 

(Phinney  SD,  Siepler  J,  Bach  HT:  Is  there  a role  for  parenteral  feeding  in  clinical  medicine?  West  J Med  1996; 
164:1  30-136) 


Over  the  past  25  years,  total  parenteral  nutrition 
(TPN)  has  progressed  from  an  experimental  pro- 
cedure to  an  accepted  mode  of  clinical  therapy  at  the 
community  level.  Despite  this  progression  to  clinical 
acceptance,  however,  questions  remain  as  to  its  optimal 
composition  and  dosage.  More  important,  there  are  also 
questions  concerning  its  actual  effectiveness  in  improv- 
ing patient  outcome  for  many  of  the  conditions  for 
which  it  is  currently  used. 

A Brief  History  of  Total  Parenteral  Nutrition 

Originally  called  hyperalimentation.  TPN  was  devel- 
oped as  a procedure  to  support  patients  being  treated 
surgically  who  lacked  adequate  nutritional  reserves 
through  the  stress  of  an  operation  and  the  catabolism 
during  the  immediate  postoperative  course.  Early  expe- 
rience with  the  procedure  suggested  that  it  was  most 
beneficial  to  severely  depleted  patients  if  they  received 
the  therapy  for  at  least  a week  before  an  elective  opera- 
tion. To  achieve  rapid  energy  repletion,  goals  for  adults 
were  often  set  in  the  range  of  40  to  60  kilocalories  (kcal) 
per  kg  of  body  weight,  and  because  lipid  emulsion  was 
not  available  in  the  United  States  in  the  early  1970s, 
TPN  provided  before  this  time  consisted  mostly  of  a 
dextrose  solution.  Physicians  learned  a number  of 
lessons  from  this  early  experience  with  TPN,  including 
the  need  to  provide  trace  metals  such  as  zinc  and  copper. 
In  addition,  the  high  dextrose  loads  provided  often 
resulted  in  hepatic  steatosis  and  occasionally  hypercap- 
nic respiratory  failure  in  patients  with  a limited  ability  to 


clear  carbon  dioxide.  With  the  development  of  the 
Broviac  and  Hickman  catheters,  the  administration  of 
prolonged  periods  of  parenteral  feeding  became  possi- 
ble. and  TPN  moved  into  the  outpatient  setting,  allowing 
survival  and  sometimes  effective  functional  lives  for 
patients  with  the  short-bowel  syndrome.  In  1977  isoton- 
ic soybean  oil  emulsion  received  approval  from  the  Food 
and  Drug  Administration  and  became  available  as  a 
source  of  essential  fatty  acids  and  of  nondextrose  energy 
for  parenterally  fed  patients.  In  the  past  decade,  addi- 
tional tools  for  adult  TPN  have  included  special  amino 
acid  mixtures — branched-chain  or  glutamine- 

enriched — and  peripherally  inserted  central  catheters. 

Nutritional  Assessment 

Before  the  development  of  TPN,  nutritional  assess- 
ment was  more  commonly  used  in  the  evaluation  of 
nutritionally  disadvantaged  populations  and  third  world 
settings  than  in  acute  care  clinical  medicine.  When  basic 
tools  adapted  from  epidemiology  were  used,  surprising- 
ly high  rates  (>25%)  of  malnutrition  were  observed  in 
academic  hospitals  in  the  United  States.1"’  Because  either 
the  screening  tools  in  these  studies  were  not  routinely 
used  in  acute  care  medicine  or  their  nutritional  implica- 
tions were  not  fully  recognized,  these  early  reports  not 
only  raised  concerns  about  the  nutritional  status  of 
patients  in  acute  care  hospitals,  they  also  provided  a 
rational  basis  for  assessing  an  individual  patient’s  need 
for  parenteral  feeding.4 
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TABLE  1 .- 

-Practical  Bedside  Nutritional  Assessment 

Measurement 

Assesses 

History 

Dietary  

Recent  and  past  weight  loss 
Functional  change— work  performance, 

stairs,  ambulation 
Impaired  appetite,  taste,  smell 
Dentition,  eating,  swallowing  problems 
Alcohol  use  or  abuse 
Religious,  self-imposed  restrictions 

Medical 

Chronic  illness,  fever,  cancer 
Endocrine  disease— diabetes  mellitus, 

thyroid,  adrenal 

Gastrointestinal  dysfunction,  malabsorption 
Cardiac,  pulmonary,  renal  limitations 

Neurologic,  psychiatric  conditions 

Pharmacologic  . . 

. . . .Antimetabolites— immunosuppressive, 

glucocorticoids,  cytotoxic 
Anticonvulsants 
Laxatives 

Vitamins,  minerals,  nutritional  supplements 
Illicit  stimulants— cocaine,  methamphetamine 

Physical 

examination 

Height,  weight 

Lips,  mouth,  teeth,  mucosa 

Muscle  wasting,  hand  grip 

Subcutaneous,  adipose 

Skin  texture,  rash,  ulcers,  hair  character, 

nails,  pigmentation 
Reflexes 

A limitation  of  both  past  and  current  nutritional 
assessment  techniques  is  that  no  single  test  or  procedure 
provides  an  irrefutable  determination  of  a patient’s  nutri- 
tional state.  In  response,  assessment  procedures  have 
been  developed  using  several  variables  in  combination 
to  categorize  patients  by  their  degree  of  nutritional  risk. 
Such  proposed  methods  of  evaluation  include  the  prog- 
nostic nutritional  index5  and  the  global  nutritional 
assessment.6  It  has  been  noted  that  a knowledgeable 
physician  can  make  an  adequate  assessment  of  risk  inde- 
pendent of  biochemical  indices,6  although  this  may  vary 
with  the  group  of  patients  being  assessed  and  the  level  of 
experience  of  the  assessor.  The  salient  point  is  that  a 
careful  nutritional  history — change  in  or  restricted 
dietary  intake — recent  change  in  weight,  or  change  in 
physical  function,  coupled  with  a careful  physical  exam- 
ination, yields  immediate  and  useful  information  in 
assessing  the  nutritional  risk  of  a patient  in  a hospital 
(Table  1).  This  approach  concurs  with  that  of  others  who 
advocate  clinically  meaningful  tests  to  assess  the  effects 
of  protein-calorie  malnutrition  on  physiologic  function.7 
Suggested  tests  include  hand-grip  strength  for  skeletal 
muscle  function  and  spirometry  to  assess  respiratory 
muscle  strength. 

The  primary  focus  of  a nutritional  assessment  in  the 
acute  care  setting  is  the  presence  and  severity  of  protein 
and  energy  malnutrition.  Using  varying  combinations  of 
relative  weight  for  height,  skinfold  thickness,  serum 
secretory  protein  levels — for  example,  albumin,  trans- 
ferrin, prealbumin — history  of  weight  loss,  presence  or 
absence  of  edema,  and  skeletal  muscle  assessment 
(Table  2),  a diagnosis  of  marasmus  (loss  of  body  energy 


reserves),  kwashiorkor  (protein  malnutrition  in  the 
absence  of  energy  depletion),  or  a combination  of  the 
two  (mixed  marasmus  and  kwashiorkor)  can  be  made. 
The  weight-for-height  threshold  for  marasmus  is  gener- 
ally set  at  80%  to  85%  of  an  arbitrary  reference  value, 
such  as  the  midrange  of  medium-frame  values  from  the 
1959  Metropolitan  Life  Insurance  Company  tables." 
Kwashiorkor  is  diagnosed  by  the  presence  of  edema — in 
a patient  without  congestive  heart  failure  or  the  nephrot- 
ic syndrome — or  depressed  serum  levels  of  secretory 
proteins  (albumin,  <30  grams  per  liter  [3.0  grams  per 
dl] ; transferrin,  <1.80  grams  per  liter  [180  mg  per  dl J ). 
Both  marasmus  and  kwashiorkor  independently  predict 
poor  outcomes  in  inpatient  and  outpatient  groups.9'" 
Mixed  marasmus  and  kwashiorkor,  however,  the  combi- 
nation of  reduced  relative  weight  for  height  plus  reduced 
secretory  protein  levels,  carries  the  highest  risk  for  a 
poor  outcome.112 

Despite  the  primary  focus  of  nutritional  assessment 
techniques  on  protein  and  energy  status,  several  other 
nutrient  levels  predict  patients’  outcome  in  the  acute 
care  setting.13  Because  there  are  more  than  40  nutrients 
known  to  be  required  for  human  well-being,  it  is  inap- 
propriate to  attempt  assessing  all  of  them  in  each  patient. 
For  example,  a patient  with  alcoholism  will  probably  be 
deficient  in  folate  and  thiamine,  but  because  these  are 
routinely  replaced  at  the  start  of  parenteral  feeding,  the 
initial  deficiency  does  not  need  to  be  documented. 
Nonetheless,  an  imbalance  between  macronutrients  or 
trace  nutrients  and  an  overt  deficiency  in  one  or  more 
required  nutrients  other  than  gross  protein  and  energy 
may  have  substantial  adverse  nutritional  implications  for 
individual  patients  and  for  outcome  studies.  Deficiencies 
in  intracellular  minerals  such  as  potassium,  phosphorus, 
or  magnesium  may  be  exacerbated  by  starting  anabolic 


TABLE  2—  Quantitative  Assessment  Measurements 


Moderate 

Severe 

Test/Measurement 

Impairment 

Impairment 

Weight,  % of  usual 

80-90 

<80 

Weight:height,  % of  standard 

80-90* 

<80 

Triceps  skinfold,  % of  standard) .... 
Creatinine-height  index, 

40-60 

<40 

% of  standard) 

Serum  albumin,  grams/liter 

80-90 

<80 

(grams/dl) 

28-35 

<28 

(2.8-3.5)§ 

(<2.8) 

Serum  transferrin,  grams/liter 

(mg/dl) 

...  1.50-1.80 

<1.50 

(1 50-1 80)§ 

(<150) 

Total  lymphocyte  count, 

x lOyliter  (/mm1) 

1.0-1. 5 

<1.0 

(1, 000-1, 500)§ 

(<  1,000) 

Delayed-hypersensitivity  skin  test, 

...5-10  for  lor  2|| 

mm 

none  >5 

•Midrange  of  medium-frame  values.  From  the  1 959  Metropolitan  Life  Insurance  tables 8 
tMen:  12.5  mm;  women:  16.5  mm. 

tCreatinine-heiqht  index  = 24-hour  urine  creatinine  level  + ideal  24-hour  creatinine  X 
1 00.  Reference  ideal  values  for  women  and  men  are  1 8 and  23  mg/kg  of  ideal  body  weight, 
respectively. 

§Values  are  given  in  Systeme  International  units,  with  conventional  units  given  in  paren- 
theses. 

||lnduration  for  4 to  7 antigens  at  48  hours. 
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TABLE  3.— Common  Mineral  and  Vitamin  Deficiencies  Affecting 
Total  Parenteral  Nutrition 


Mineral  or  Vitamin 
Deficiency 

Cause 

Symptom  or  Effect 

Sodium 

Medications,  stress, 
infection,  5%  dextrose 
in  water 

tAldosterone,  potas- 
sium wasting,  Amen- 
tal  state,  seizure 

Potassium 

Medications,  anabol- 
ism, magnesium 
depletion,  ICS* 

Weakness,  dysrhyth- 
mia, protein  wasting 

Phosphorus 

Alcohol,  diet,  anabol- 
ism, ICS* 

Weakness,  cardiopul- 
monary collapse, 
coma,  hemolysis, 
protein  wasting 

Magnesium 

Medications,  alcohol, 
anabolism,  diet,  fat 
malabsorption,  ICS* 

Intractable  hypokale- 
mia, muscle  cramps, 
dysrhythmia,  seizure, 
hallucination 

Zinc 

Medications,  diet, 
alcohol,  malabsorption, 
diarrhea,  upper  Cl 
fistula 

Dry  skin,  alopecia, 
itaste  and  smell, 
icell-mediated  im- 
munity, iprotein 
synthesis,  Iwound 
healing 

Iron 

Blood  loss,  diet 

Weakness,  anemia 

Thiamine 

Alcohol,  diet,  carbo- 
hydrate refeeding 

AMental  state,  CHF, 
edema 

Folate 

Diet,  alcohol, 
medications 

Anemia 

Vitamin  B 

Malabsorption,  diet 

Weakness,  anemia 

CHF  = congestive  heart  failure,  Cl  = gastrointestinal,  T = increased,  i = decreased,  A - 
change  in 

‘Intracellular  shift  (ICS)  occurs  when  feeding  repletes  muscle  glycogen  with  a concurrent 
increase  in  intracellular  fluid. 

feeding  (refeeding  syndrome),  and  if  not  effectively  cor- 
rected, their  deficiency  can  impair  protein  accretion  and 
the  function  of  specific  organs.14'19  Table  3 provides  com- 
mon examples  of  mineral  and  vitamin  deficiencies  seen 
before  or  with  the  initiation  of  TPN. 

Retrospective  Studies  and  Outcome 

In  1980  a retrospective  study  was  done  of  145  preop- 
erative patients  whose  nutritional  status  was  investigated 
by  several  objective  variables,  followed  by  the  observa- 
tion of  postoperative  complications  such  as  infection, 
sepsis,  and  death.5  Coincidental  with  this  study,  50  of  the 
patients  were  given  preoperative  nutritional  support  on 
the  clinical  judgment  of  the  prescribing  physician. 
Based  on  the  nutritional  assessment  tool  developed  as 
part  of  this  investigation — the  prognostic  nutritional 
index — patients  were  subsequently  stratified  into  three 
groups  based  on  their  degree  of  nutritional  risk.  Total 
parenteral  nutrition  was  provided  to  nearly  equal  pro- 
portions of  all  three  groups,  but  significant  improvement 
in  outcome  was  seen  in  only  the  most  severely  malnour- 
ished patients  to  whom  this  was  given.  In  another  study, 
parenteral  feeding  was  selectively  used  to  replete  severe- 
ly malnourished  cancer  patients  whose  clinical  status 
was  judged  too  unstable  to  allow  aggressive  intervention 
for  their  primary  disease.20  Following  nutritional  reple- 
tion, a sizable  proportion  of  these  patients  were  subse- 
quently able  to  tolerate  the  indicated  therapeutic  inter- 


vention. Although  there  was  no  control  group  in  this 
study,  the  results  appeared  to  indicate  that  parenteral 
feeding  could  successfully  replete  severely  malnour- 
ished patients  and  allow  more  effective  treatment  of  their 
underlying  diseases. 

Prospective  Studies  Assessing  Outcome 

Although  many  prospective  studies  have  assessed  the 
value  of  TPN  in  one  or  more  disease  states  (Table  4),21'29 
many  of  them  included  patients  who  were  neither  objec- 
tively malnourished  at  the  start  of  therapy  nor  expected 
to  become  malnourished  in  the  normal  course  of  treat- 
ment of  their  disease.  Because  it  is  anticipated  that  TPN 
would  be  of  benefit  only  in  a patient  at  high  risk  for  mal- 
nutrition, low-risk  patients  would  be  unlikely  to  show 
benefits  but  would  be  at  risk  of  possible  side  effects 
resulting  from  the  therapy. 

Despite  these  concerns,  several  studies  deserve  com- 
ment. In  one  prospective  randomized  trial,  TPN  was  pro- 
vided preoperatively  for  seven  days  compared  with  a 
normal  oral  diet  as  tolerated  in  preoperative  patients 
with  gastrointestinal  cancer.21  The  TPN  used  in  that 
study  consisted  of  35  kcal  per  kg  of  reference  body 
weight  as  dextrose,  a 1 .5-gram-per-kg  amino  acid  dose, 
and  no  lipids.  The  incidence  of  postoperative  complica- 
tions such  as  wound  dehiscence  and  infections  was 
decreased  in  the  group  receiving  TPN  compared  with  the 
control  group.  Although  these  patients  were  not  specifi- 
cally selected  for  the  degree  of  malnutrition,  as  a group 
they  had  substantially  depressed  nutrition-related  vari- 
ables as  a result  of  their  gastrointestinal  cancers. 

In  a second  study,  well-nourished  bone  marrow 
transplant  recipients  were  randomly  assigned  to  receive 
or  not  receive  TPN  for  35  days  of  therapy.26  The  ratio- 
nale for  TPN  use  in  this  group  was  the  high  likelihood  of 
malnutrition  developing  before  the  resumption  of  ade- 
quate oral  intake.  This  study  showed  no  notable  effect  on 
hospital  duration,  frequency  of  infection,  or  short-term 
survival.  Interestingly,  despite  the  fact  that  the  patients 
had  no  circulating  granulocytes  for  at  least  25  days  fol- 
lowing cytoreductive  therapy,  there  was  no  greater  inci- 
dence of  catheter  sepsis  or  requirement  for  antibiotics  in 
the  patients  given  TPN.  Although  there  was  no  apparent 
benefit  of  TPN  use  in  the  short  term,  with  long-term  fol- 
low-up, improved  survival  was  noted  beginning  100 
days  after  discharge  in  the  group  given  TPN  compared 
with  those  who  did  not  receive  it  during  the  bone  mar- 
row transplantation.  This  greater  survival  was  the  result 
of  a reduced  frequency  of  recurrence  of  the  primary  dis- 
ease, suggesting  that  TPN  given  early  in  the  bone  mar- 
row transplantation  procedure  improved  the  function  of 
donor  lymphocytes  in  sterilizing  residual  tumor  in  the 
host. 

A third  study  involved  prospective  randomization  to 
therapy  that  included  TPN.2'  The  investigators  used  a 
combination  of  parenteral  and  enteral  feeding  in  patients 
with  obstructive  jaundice  during  preoperative  biliary 
drainage.  Patients  were  randomly  assigned  either  to  an 
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TABLE  4 .—Summary  of  Studies  Assessing  Outcome  of  the  Use  of  Total  Parenteral  Nutrition  (TPN) 

Indication  or 

Author,  Yr 

Condition 

Study  Design 

Results 

Comment 

Copeland  et  al,  19  792“. 

Malnourished  cancer 

Retrospective;  TPN  provided 

Some  patients  who  received 

No  control 

patients  unable  to 

to  all  patients 

TPN  were  able  to  have 

tolerate  an  operation 

an  operation 

Mullen  et  al,  1980s . . . . 

Surgical  therapy 

Retrospective;  patients 
classified  by 

Patients  with  severe  malnutri- 
tion benefited  by  TPN 

No  lipid  provided 

nutritional  status 

Muller  et  al,  19822' 

Surgical  therapy,  Gl 

Prospective;  TPN  versus 

Mortality  lower  in 

TPN  group  received 

cancer 

no  TPN 

TPN  group 

no  lipid  calories 

Askanzai  etal,  1 98622 . . 

Radical  cystectomy 

Prospective;  TPN  versus 

Length  of  stay  in  hospital 

Outcome  analysis 

no  TPN 

less  in  TPN  group 

retrospective;  random- 
ization scheme  ques- 
tionable 

Foschi  et  al,  19  862i. .. . 

Obstructive  jaundice 

Prospective;  enteral 

Mortality  and  complications 

Control  group  received 

with  biliary  drainage 

nutrition  (EN)  and  TPN 

lower  in  EN/TPN  group 

diet  as  tolerated  and 

versus  control 

IV  fluids 

Muller  et  al,  198624.... 

Surgical  therapy,  Gl 

Prospective;  TPN  versus 

No  difference,  TPN  versus 

Continuation  of  1982 

cancer 

no  TPN 

no  TPN 

study;  TPN  group  now 
receiving  50%  lipid 

calories 

Detsky  et  al,  198  72S.... 

Controlled  studies  of 

Meta-analysis,  TPN  versus 

Fails  to  show  that  TPN 

Many  studies  cited 

perioperative  TPN 

no  TPN  studies 

has  any  benefit  in 
unselected  patietns 

had  important  design 
flaws  to  include 
patients  without  mal- 

nutrition 

Weisdorf  et  al,  198724. . 

Bone  marrow  trans- 

Prospective;  TPN  versus 

Fails  to  show  any  in-hospital 

Long-term  survival 

plantation 

no  TPN 

outcome  benefit 

better  in  TPN  group 

VA  Cooperative  Study 
Group,  1991 27  

Surgical  therapy 

Prospective;  perioperative 

Fewer  complications  in  TPN 

Overall:  more  infec- 

TPN  versus  no  TPN 

group  only  in  moderate  to 

tious  complications  in 

severe  malnutrition 

TPN  group;  all  TPN 

patients  received  500 

lipid  calories 

Brennan  et  al,  199428 . . 

Pancreatic  resection 

Prospective,  TPN  versus 

No  outcome  differences;  TPN 

TPN  group  received 
30%  lipid  calories 

no  TPN 

group  had  more  infections 

Fan  et  al,  19942’ 

Hepatectomy 

Prospective,  TPN  versus 

TPN  group  had  fewer  compli- 

Lipid  source  was  an 

no  TPN 

cations;  mortality  and  length 
of  stay  not  different 

IV  MCT  emulsion 

Cl  = gastrointestinal,  IV  = intravenous,  MCT  = medium-chain  triglycerides 

intervention  group  given  enteral  and  parenteral  nutrition 
as  necessary  to  achieve  anabolic  protein  and  energy 
goals  or  to  a control  group  given  standard  therapy  con- 
sisting of  oral  intake  as  tolerated.  The  preoperative  peri- 
od of  biliary  drainage  lasted  an  average  of  20  days,  and 
the  group  receiving  TPN  as  part  of  their  mandated  feed- 
ing showed  a substantial  reduction  in  the  overall  inci- 
dence of  complications,  including  infection  and  death. 

In  other  prospective  studies  of  TPN,  two  common 
flaws  have  caused  many  of  them  to  be  of  little  value  in 
assessing  its  role  in  patients  admitted  to  a hospital.  The 
first  is  error  in  the  study  design  or  conduct,  resulting  in 
the  potential  of  causing  more  harm  than  benefit.  An 
example  would  be  a study  that  provided  TPN  in  combi- 
nation with  aggressive  chemotherapy  for  non-Hodgkin’s 
lymphoma  in  which  the  catheter  sepsis  rate  over  one 
month’s  duration  of  therapy  was  \5%.}n  This  catheter 
sepsis  rate  is  five  times  the  accepted  catheter  sepsis  rate 
for  patients  with  equivalent  severity  of  disease/1  and 
thus  it  negates  any  interpretive  value  to  be  derived  from 
this  study.  A second  error  would  be  the  use  of  a TPN  for- 


mulation with  a composition  unlikely  to  yield  notable 
benefit.  This  might  occur  when  a profoundly  hyper- 
caloric regimen — more  than  40  kcal  per  kg  per  day  in  an 
adult — is  given  to  a patient  with  kwashiorkor,  or  the  use 
of  a “standard  formula”  in  which  patients’  specific 
macronutrient  and  micronutrient  requirements  are  not 
individually  tailored. 

Among  studies  showing  either  no  beneficial  effect  or 
an  adverse  outcome  with  TPN,  certainly  the  most  inter- 
esting was  one  published  in  1986. 24  This  study  revealed 
a third  limb  to  the  study  published  by  the  same  group  in 
1 982. 21  The  third  limb  involved  similar  energy  and  nitro- 
gen goals  relative  to  their  original  no-lipid-TPN  group, 
but  50%  of  the  energy  was  provided  as  soybean  oil  lipid 
emulsion.  The  authors  report  that  this  limb  of  the  study 
was  discontinued  prematurely  due  to  excess  mortality 
over  the  group  receiving  lipid-free  TPN,  although  the 
overall  mortality  in  the  lipid  group  was  similar  to  that  of 
the  non-TPN  controls.  The  increase  in  mortality  over 
this  group  was  due  to  infection.  What  was  not  explained 
was  why  this  group’s  results  were  not  published  with  the 
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initial  report  four  years  earlier.21 

The  largest  prospective  study  of  TPN  use  published 
to  date  is  the  Veterans  Affairs  perioperative  TPN  trial.27 
This  study  assessed  more  than  3,000  patients;  excluded 
many,  including  those  with  extremes  of  underweight, 
hypoalbuminemia,  and  comorbid  conditions;  and  even- 
tually randomly  assigned  395  patients  to  preoperative 
TPN  for  seven  days  versus  whatever  oral  intake  was  tol- 
erated. The  study  revealed  no  differences  in  overall 
morbidity  and  mortality  in  the  group  receiving  TPN 
compared  with  those  on  oral  intake,  but  there  was  an 
increased  incidence  of  noncatheter  sepsis  in  the  TPN- 
receiving  group.  The  TPN  in  this  study  included  a fixed 
dosage  of  500  kcal  per  day  provided  as  lipid  emulsion, 
and,  in  addition,  the  TPN-receiving  group  took  850  kcal 
per  day  orally  compared  with  the  1,300  kcal  per  day 
consumed  by  the  non-TPN-receiving  group.  An  impor- 
tant note  in  interpreting  this  study’s  results  is  that,  due  to 
their  exclusions  in  initial  patient  screening,  the  mean 
weight  and  serum  albumin  level  of  the  subjects  receiving 
TPN  were  89%  of  the  reference  weight  for  height  and  3 1 
grams  per  liter,  respectively.  These  mean  values  are 
above  the  generally  accepted  thresholds  for  substantial 
nutritional  risk — that  is,  a serum  albumin  level  <30 
grams  per  liter  and  weight  <85%  of  reference.  Thus, 
compared  with  other  studies  showing  a beneficial  effect 
of  preoperative  TPN  use  on  the  outcome,  this  group  was 
considerably  better  nourished  overall. 

A third  prospective  randomized  trial  with  an  adverse 
outcome  was  one  in  which  preoperative  TPN  was  pro- 
vided prospectively  to  patients  undergoing  pancreatic 
resection.28  This  group  of  patients  is  known  to  have  a 
high  risk  for  malnutrition  developing  in  the  course  of 
perioperative  management;  nonetheless,  this  study 
showed  no  net  improvement  in  the  group  receiving  TPN 
compared  with  the  non-TPN-receiving  controls,  and  the 
TPN  recipients  had  a higher  risk  of  infectious  complica- 
tions. Again,  in  this  study,  the  TPN  contained  a fixed 
dose  of  soybean  oil  emulsion. 

Possible  Confounding  Factors  in 
Interpreting  Outcome  Studies  Using 
Total  Parenteral  Nutrition 

The  highly  variable  response  to  well-designed  stud- 
ies involving  perioperative  TPN  use  clearly  makes  a uni- 
form statement  of  its  efficacy  questionable.  The  Veterans 
Affairs  study  can  be  criticized  for  its  excluding  severely 
malnourished  patients  and.  in  so  doing,  excluding  that 
subgroup  of  patients  most  likely  to  benefit  from  this 
therapy.27  This  study  also  underscores  the  value  of  objec- 
tive assessments  of  nutritional  status  as  a tool  for  strati- 
fying patients’  risk.  Other  variables  include  the  level 
of  energy  provision,  as  calorie  overfeeding  in  studies 
of  animals  increases  animal  mortality  when  they  are 
challenged  by  infection.32  Another  poorly  understood 
variable  is  the  provision  of  iron  during  nutritional  resus- 
citation, as  the  body's  defense  against  allowing  bacterial 
access  to  iron  is  transferrin,  levels  of  which  are 


depressed  with  protein  malnutrition.33  In  a prospective 
randomized  study  with  or  without  oral  iron  during  nutri- 
tional repletion,  infectious  risk  was  increased  threefold 
in  those  subjects  receiving  oral  iron.34  Although  iron 
is  not  always  provided  in  TPN,  it  is  routinely  included 
in  enteral  formulations;  an  argument  can  be  made  for 
its  temporary  omission  by  either  route  in  the  early  phase 
of  treatment  of  acutely  stressed  or  severely  malnour- 
ished patients. 

A clue  to  a previously  unsuspected  variable  in  the 
intersection  between  nutritional  support  and  infection 
was  found  in  a randomized  prospective  trial  of  three 
enteral  feeding  regimens  in  burn  patients.35  An  increased 
incidence  of  infectious  complications  and  death  was 
reported  in  a group  of  patients  receiving  a commercially 
available  enteral  formula  relatively  high  in  fat.  Because 
uniform  levels  of  protein,  minerals,  and  vitamins  were 
provided  by  all  three  formulas,  this  raises  the  suspicion 
that  the  high  polyunsaturated-fat  content  of  the  formula 
in  question  may  play  a causative  role.  Numerous  studies 
of  animals  have  shown  varying  degrees  of  immunosup- 
pression when  polyunsaturated-fat  intake  is  increased, 
particularly  when  it  is  of  the  co6  class  of  polyunsaturated 
fats.36  In  light  of  these  studies,  this  raises  the  concern  that 
recent  well-designed  studies  of  TPN  may  have  resulted  in 
an  increased  incidence  of  infections  and  no  objective 
benefit  as  a result  of  including  soybean  oil  emulsion 
(high  in  o>6  fatty  acids)  as  a major  energy  source. 

The  primary  rationale  for  including  soybean  emul- 
sion in  TPN  is  to  provide  essential  fatty  acids.  The 
human  requirement  for  w6  fatty  acids,  specifically 
linoleate,  is  met  by  1 % and  4%  of  daily  energy  intake  as 
linoleate.37  This  level  of  linoleic  acid  contribution  as 
calories  can  be  met  by  providing  between  2%  and  8%  of 
energy  as  soybean  oil  emulsion.  Over  the  past  ten  years, 
however,  it  has  become  customary  to  provide  20%  to 
50%  of  energy  as  lipid  emulsion  to  reduce  the  dextrose 
load  and  avoid  hyperglycemia,  particularly  in  stressed  or 
insulin-resistant  patients.  This  practice,  based  on  a pre- 
sumption of  benefit,  may  have  then  contributed  to  the 
negative  outcomes  in  otherwise  well-designed  studies. 

New  information  on  the  provision  of  essential  fatty 
acids  in  parenterally  fed  patients  offers  the  possibility  of 
avoiding  the  use  of  intravenous  lipids  in  many  patients, 
particularly  those  who  are  acutely  stressed.  In  1979  it 
was  shown  that  in  patients  given  TPN  on  a daily  cyclic 
regimen  in  which  glucose  infusion  was  withheld  for  at 
least  eight  hours,  essential  fatty  acid  deficiency  was 
avoided  by  using  the  normally  copious  endogenous 
reserves  of  linoleic  acid  in  adipose  tissue.38  Because  adi- 
pose tissue  in  North  Americans  contains  roughly  15% 
linoleate,  it  is  a rich  source  of  this  essential  fatty  acid. 
Recently,  the  use  of  mildly  hypocaloric  TPN  regimens 
was  studied  in  normal-weight  to  obese  patients  for  dura- 
tions of  as  long  as  three  months,  and  no  biochemical  evi- 
dence of  essential  fatty  acid  deficiency  was  found.39 
Although  the  diagnostic  criteria  for  essential  fatty  acid 
adequacy  have  recently  been  questioned,40  the  previous- 
ly mentioned  study  showed  no  increase  in  Mead  acid,39 
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the  triene  marker  of  essential  fatty  acid  deficiency.41 
Although  hypocaloric  TPN  carries  a theoretical  meta- 
bolic risk  of  allowing  suboptimal  nitrogen  conservation, 
a number  of  studies  have  shown  effective  nitrogen  spar- 
ing with  hypocaloric  TPN  in  normal-weight  and  obese 
patients  with  mild  to  moderate  stress.w-42'44 

Taken  in  combination,  these  studies  indicate  that 
TPN  can  be  provided  with  little  or  no  intravenous  lipid 
emulsion  in  many  patients.  This  can  be  safely  achieved 
by  either  a cyclic  regimen  providing  maintenance  or 
anabolic  energy  or  by  a continuous  hypocaloric  regimen. 
Both  methods  make  effective  use  of  the  patients’  copi- 
ous reserves  of  adipose  linoleic  acid.  For  patients  with 
severe  marasmus  who  do  not  have  substantial  endoge- 
nous lipid  stores,  the  dose  of  lipid  emulsion  needed  to 
meet  basic  essential  fatty  acid  needs  is  at  or  below  10% 
of  total  energy  requirement. 

Costs  of  Total  Parenteral  Nutrition 

The  actual  cost  to  formulate  and  administer  adult  TPN 
for  one  day  varies  between  $100  and  $300“  When  pro- 
vided for  otherwise  fatal  conditions  such  as  the  short- 
bowel  syndrome,  properly  formulated  TPN  prolongs  life 
by  one  day  for  each  day  it  is  administered.  At  yearly  costs 
of  $40,000  to  $100,000,  outpatient  TPN  is  comparable  to 
the  cost  of  long-term  dialysis  (>$30,000  yearly,  including 
erythropoietin  therapy;  T.  Depner,  MD,  oral  communica- 
tion, November  1995)  and  is  considerably  less  expensive 
than  primary  prevention  therapy  for  atherosclerosis  by 
cholesterol-lowering  drugs.45  Based  on  the  results  of  early 
studies  showing  that  the  use  of  TPN  without  lipid  reduced 
the  incidence  of  postoperative  infections,  the  cost-benefit 
ratio  of  perioperative  TPN  use  was  favorable  relative  to 
the  otherwise  necessary  costs  of  a prolonged  hospital  stay 
and  antibiotic  therapy.46  As  current  TPN  practices  do  not 
demonstrate  the  previously  observed  reduced  incidences 
of  infection,  however,  there  is  no  benefit  to  balance 
against  the  cost  except  in  the  most  severely  malnourished 
patients.  For  conditions  in  which  surgical  intervention  has 
variable  success  such  as  Crohn's  disease  with  obstruction 
or  nonmalignant  enterocutaneous  fistula,  the  use  of  TPN 
to  avoid  surgical  therapy  can  be  cost-effective,  especially 
if  administered  at  home.  The  one  caveat  in  these  condi- 
tions is  that  they  are  commonly  accompanied  by  pro- 
nounced deficiencies  in  magnesium,  phosphorus,  and  zinc 
due  to  malabsorption,  and  the  healing  process  is  slowed  or 
prevented  unless  these  minerals  are  effectively  replaced. 

Conclusion 

Total  parenteral  nutrition  is  a complex  prescription 
requiring  patient-specific  formulation  to  prevent  meta- 
bolic complications  that  can  subvert  its  benefits.  Acutely 
stressed  and  severely  malnourished  patients  are  a special 
challenge  to  clinicians.  Although  these  patients  are  most 
likely  to  benefit  from  parenteral  feeding,  they  are  also 
the  most  labile,  and  thus  the  optimal  TPN  formulation 
should  be  patient-specific  and  frequently  reformulated 
in  response  to  patients’  changing  clinical  states.  The  use 


of  TPN  has  shown  little  benefit  in  patients  with  little  or 
no  evidence  of  malnutrition  in  whom  brief  (<7  to  10 
days)  periods  of  starvation  are  anticipated. 

Considerable  evidence  points  to  an  adverse  role  for 
soybean  oil  emulsion  in  outcome  studies  of  adult 
patients  who  are  stressed  or  not  severely  malnourished. 
Studies  involving  the  use  of  little  or  no  lipid  have 
demonstrated  positive  benefits  of  TPN  use,  whereas 
those  providing  more  than  20%  of  energy  as  lipid  emul- 
sion have  generally  yielded  no  benefit.  The  practical 
implications  of  this  perspective  are  that  the  use  of  TPN 
should  be  reserved  for  patients  who  have  objective  signs 
of  moderate  to  severe  malnutrition  or  those  with  a high 
likelihood  of  becoming  malnourished  as  a result  of  their 
current  illness  or  therapy  (or  both). 

For  adult  patients  at  or  above  normal  body  weight 
who  are  given  TPN,  lipid  can  be  omitted  from  the  TPN 
prescription  for  at  least  a month  if  the  patients’  intake 
from  all  sources  provides  energy  at  or  below  25  kcal  per 
kg  of  reference  (ideal)  weight.  Alternatively,  anabolic 
TPN  without  lipid  (30  kcal  per  kg  of  reference  weight) 
can  be  infused  over  a 16-hour  cycle  with  an  8-hour  peri- 
od without  glucose  infusion.  For  the  rest  of  patients 
requiring  anabolic  energy  by  continuous  infusion,  intra- 
venous lipid  emulsion  may  be  included  for  as  much  as 
10%  of  total  energy. 

Future  additions  to  our  therapeutic  armamentarium 
will  include  lipid  emulsions  providing  a mix  of  medium- 
chain  fatty  acids  plus  a modicum  of  long-chain  polyun- 
saturated fats,  or  lipid  emulsions  formulated  from  highly 
monounsaturated  oils  with  a minor  polyunsaturated  con- 
tent. These  new  products  may  obviate  the  restrictions  that 
this  review  implies  are  necessary  for  current  soybean  oil 
emulsions  rich  in  polyunsaturated  fatty  acids.  In  addition, 
well-designed  prospective  clinical  studies  are  needed  to 
validate  the  therapeutic  benefit  of  low-lipid  or  nonlipid 
TPN  under  the  presumptive  guidelines  outlined  above. 
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Conflicts  Between  Managed  Care  Organizations 
and  Emergency  Departments  in  California 

LOREN  A.  JOHNSON,  MD,  and  ROBERT  W.  DERLET,  MD,  Sacramento,  California 

To  control  costs,  managed  care  organizations  have  begun  to  restrict  the  use  of  hospital  emergency  de- 
partments by  their  enrollees.  They  are  doing  this  by  educating  enrollees,  providing  better  access  to  24- 
hour  urgent  care,  denying  preauthorizations  for  care  for  some  patients  who  do  present  to  emergency 
departments,  and  retrospectively  denying  payment  for  certain  patients  who  use  emergency  services. 
Changing  traditional  use  of  emergency  departments  has  resulted  in  conflicts  between  managed  care 
organizations  and  these  departments.  Because  federal  law  mandates  access  to  emergency  care  for  all 
persons,  disagreements  occur  over  the  precise  definition  of  an  emergency  medical  condition.  In  addi- 
tion, conflicts  occur  over  the  scope  and  payment  for  the  medical  screening  examination  required  by 
federal  law  of  persons  presenting  to  an  emergency  department.  Finally,  issues  arise  related  to  the  safety 
of  patients  who  present  to  emergency  departments  and  request  care  but  are  denied  care  because  the 
managed  care  organization  does  not  authorize  the  visit.  Recent  legislation  in  California  has  attempted 
to  reconcile  differences  between  managed  care  practices  and  federal  and  state  laws;  however,  areas  of 
continued  conflict  need  to  be  resolved  to  prevent  possible  adverse  consequences  for  patients  actually 
needing  emergency  care. 

(Johnson  LA,  Derlet  RW:  Conflicts  between  managed  care  organizations  and  emergency  departments  in  California. 
West  J Med  1996;  164:137-142) 


The  conflict  between  managed  care  organizations 
(MCOs)  and  emergency  medical  services  evolves 
from  the  fundamental  differences  in  mission  and  philos- 
ophy that  characterize  the  two  systems.  Emergency  med- 
icine focuses  on  episodic  crises,  necessitating  open 
access  and  standby  readiness,  whereas  managed  care 
focuses  on  primary  and  preventive  health  care  and  the 
planned  use  of  available  resources.  In  certain  areas  of  the 
country,  including  California,  managed  care  and  cost 
containment  are  having  a substantial  effect  on  the 
delivery  of  health  care  in  emergency  departments.  The 
transition  from  the  old  fee-for-service  reimbursement 
structure  has  been  difficult  to  incorporate  into  emergency 
medical  services.1'3  Managed  care  organizations  are 
potentially  at  odds  with  public  safety  and  federal  laws 
governing  emergency  care.4 

Federal  Law 

Hospital  emergency  departments  have  an  ethical  and 
legal  obligation  to  examine  all  patients  who  present  for 
care  and  to  provide  stabilizing  treatment  of  patients  with 
emergency  medical  conditions.  Under  federal  emer- 
gency care  access  and  transfer  statutes,  known  as  the 
Emergency  Medical  Treatment  and  Active  Labor  Act 
(EMTALA)  and  more  commonly  by  the  acronym 
COBRA  [Consolidated  Omnibus  Budget  Reconciliation 


Act],  all  patients  who  present  to  a hospital  emergency 
department  are  entitled  to  a medical  screening  examina- 
tion by  a qualified  medical  professional,  to  determine 
the  presence  or  absence  of  an  emergency  medical  condi- 
tion.5-6 This  examination  must  be  done  regardless  of  a 
patient’s  ability  to  pay  or  technical  competence  to  pro- 
vide consent.  Managed  care  organization  gatekeepers 
are  frequently  unable  to  assess  the  need  for  emergency 
medical  care  over  the  telephone  and  must  defer  their 
clinical  control  to  those  in  attendance.  Ultimately,  any 
discharge  or  transfer  from  an  emergency  department  is 
regulated  by  COBRA.  Violations  may  result  in  severe 
fines,  termination  of  a hospital  or  a physician’s  Medicare 
affiliation,  and  additional  civil  liability. 

Some  confusion  arises  from  the  use  of  the  term 
“screening  examination,”  which  implies  to  some  a 
cursory  evaluation.  Under  COBRA,  however,  a medical 
screening  examination  must  be  sufficient  to  rule  out  the 
need  for  emergency  medical  care  and  may  range  from  a 
brief  examination  to  a detailed  examination  involving  all 
of  the  laboratory,  x-ray,  and  consultative  resources 
available  within  a hospital’s  range  of  services.6  Many 
hospitals  consider  anyone  needing  detailed  evaluation  or 
ancillary  services  in  an  emergency  department  to  have  an 
emergency  until  proved  otherwise.  Further,  under 
COBRA,  hospitals  with  specialized  service  capabilities, 
such  as  a burn  or  trauma  center,  have  a duty  to  receive 
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ABBREVIATIONS  USED  IN  TEXT 

COBRA  = Consolidated  Omnibus  Budget  Reconciliation  Act 
EMS  = Emergency  Medical  Services 
MCO  = managed  care  organization 


patients  in  transfer  from  those  that  lack  such  capabilities, 
when  such  care  is  needed  for  stabilization.5 

Definition  of  Emergency  Care  and  Services 

A major  factor  in  the  debate  regarding  the  appropriate 
use  and  payment  for  an  emergency  has  been  the  disagree- 
ment among  agencies  on  the  definition  of  these  services 
and  the  conditions  to  which  they  apply.  Under  COBRA,  a 
medical  emergency  is  a condition  that  poses  an  immedi- 
ate threat  to  a patient’s  survival  or  may  result  in  perma- 
nent loss  of  function  of  an  organ  or  body  part  or  severe 
pain.6  California  law  extends  the  definition  to  include  any 
condition  that  may  result  in  a disability.7  Managed  care 
organizations  use  life-threatening  definitions,  with  the 
expectation  that  plan  members  would  avoid  seeking  out- 
of-plan  emergency  care  unless  they  know  that  the  delay  in 
transit  to  the  MCO  facility  would  result  in  dire  conse- 
quences. On  the  contrary,  emergency  care  providers  tend 
to  emphasize  definitions  that  recognize  high-risk  or  occult 
conditions  or  those  that  result  in  moderate  pain  incorpo- 
rating a patient’s  perception  of  need  for  the  evaluation  of 
acute  symptoms.8  In  our  experience,  most  patients  who 
come  to  emergency  departments  are  genuinely  concerned 
for  their  safety  and  think  that  their  condition  might  be  a 
serious  threat  to  their  well-being. 

Cost  Shifting  and  Financing 
of  Emergency  Services 

Over  the  past  decade,  emergency  departments  have 
become  a focus  of  excessive  hospital  cost  shifting.  Many 
have  functioned  as  the  primary  source  of  health  care  for 
indigents  due  to  the  absence  of  other  sources  of  care  in 
their  communities.912  In  addition,  with  the  introduction 
of  diagnosis-related  groups  in  the  1980s,  hospitals  have 
had  more  difficulty  shifting  costs  for  inpatient  services, 
placing  further  emphasis  on  outpatient  cost  shifting  to 
maintain  profitability.  The  resultant  acceleration  of  out- 
patient costs  has  concerned  MCOs,  motivating  them  to 
control  access  by  requiring  prior  authorization. 

Emergency  departments  have  also  become  increas- 
ingly expensive  to  operate.  They  provide  numerous 
essential  community  services,  yet  they  have  largely  been 
taken  for  granted  as  community  resources.  Federal  law 
has  led  to  a higher  standard  of  emergency  care,  but  it  has 
also  led  to  increased  costs  in  the  total  provision  of  care 
to  all  regardless  of  patients’  financial  status.  Hospitals 
face  the  increasingly  difficult  challenge  of  providing 
resources  and  specialty  on-call  coverage  commensurate 
with  their  COBRA  responsibility.  In  the  past,  those  spe- 
cialists who  have  volunteered  their  on-call  services  have 
received  relatively  low  fee-for-service  compensation 
from  payers  because  of  the  largely  indigent  patient  mix 


in  emergency  departments.  In  managed  care  situations, 
however,  emergency  department  patients  represent  an 
obligation  to  provide  out-of-contract  services  with  no 
guarantee  of  reimbursement.  Under  federal  law,  hospi- 
tals with  emergency  departments  are  required  to  main- 
tain specialty  consultation  coverage  if  it  is  otherwise 
available  within  a hospital’s  range  of  services.6  Because 
this  is  a hospital's  responsibility,  it  has  shifted  much  of 
the  cost  of  providing  specialty  coverage  from  a volun- 
tary to  a contractual  basis  at  the  hospital’s  expense.15 
Some  MCOs  have  taken  advantage  of  this  situation: 
their  enrollees  will  have  complete  care  even  if  they 
decide  not  to  reimburse  the  physicians  and  hospital. 

Many  MCOs  using  various  methods  of  gatekeeping 
have  successfully  discouraged  inappropriate  use  of  an 
emergency  department.  Recently,  several  states  have 
applied  these  same  strategies  to  Medicare  and  Medicaid 
programs.  Some  emergency  departments  in  heavily 
managed  markets  have  experienced  substantial  census 
reductions.14  We  see  the  following  trends  developing: 

• Emergency  departments  will  be  under  continuing 
pressure  to  contain  costs  and  create  efficient  lines  of  ser- 
vice, accentuating  the  current  trend  for  the  development 
of  observation  units  and  nonemergent  fast-track  services; 

• There  will  be  a continuing  trend  toward  emergency 
department  capitation;  and 

• There  will  be  an  acceleration  of  COBRA  enforce- 
ment activity,  as  hospitals  with  marginal  economic  via- 
bility experience  further  difficulty  in  maintaining  full 

services. 

The  influence  of  managed  care  is  also  extending  to 
the  prehospital  care  area,  where  costs  have  likewise 
accelerated  in  recent  years.  Paramedics  are  being  trained 
to  provide  out-of-hospital,  first-aid  care  to  minimize  the 
need  for  transport  to  an  emergency  department. 
Dedicated  telephone  numbers,  such  as  3 1 1 or  5 1 1 , are 
being  developed  in  some  areas  of  the  country  to  bypass 
the  911  Emergency  Medical  Services  (EMS)  system.15 
Many  large  hospital  systems  own  or  contract  for  ambu- 
lance services  for  transporting  their  patients,  and  it  is  rel- 
atively easy  to  expand  these  services  into  prehospital 
care  for  their  MCO  patients  (“EMS  About  to  Undergo 
Radical  Changes,”  EMS  Insider  1994;  21:1-4).  Under 
Health  Care  Financing  Administration  regulations, 
ambulance  services — when  “owned"  by  the  hospitals — 
are  subject  to  COBRA  regulations.4  The  91 1 bypass  phe- 
nomenon is  relatively  new,  however,  and  has  thus  far 
been  unregulated.  Consequently,  whereas  market  reform 
of  the  EMS  system  offers  the  potential  for  major 
improvements  in  service  efficiency,  this  phenomenon  is 
certain  to  raise  additional  concerns,  including  threats  to 
the  integrity  of  regional  EMS  and  trauma  systems. 

Taking  Advantage  of  Emergency 
Departments'  Requirement 
to  Provide  Care 

Many  MCOs  have  pursued  policies  of  challenging 
and  refusing  to  reimburse  hospitals  and  physicians  for  the 
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provision  of  emergency  care,  despite  the  hospitals'  man- 
date to  provide  this  care  and  despite  the  fact  that  this  ser- 
vice is  a required  covered  benefit.141617  In  northern 
California,  this  is  accomplished  by  requiring  emergency 
department  registration  personnel  to  place  a telephone 
call  for  authorization  to  a gatekeeper  before  service  can 
be  provided.4  In  many  cases,  the  gatekeeper  is  not  the 
patient's  primary  care  physician  or  an  on-call  physician. 
Managed  care  organizations  refer  to  this  process  as 
“treatment  authorization,”  despite  the  fact  that  it  applies 
to  insurance  authorization  only.  The  gatekeeper  may  then 
deny  authorization  on  the  basis  of  a patient’s  chief  com- 
plaint or  on  the  basis  of  a preliminary  assessment  by  the 
triage  nurse.  The  patient  is  then  placed  in  the  position  of 
weighing  his  or  her  medical  risk  versus  a personal  finan- 
cial risk  and  of  having  to  consider  going  against  the 
advice  of  a physician  to  obtain  a needed  service.  The  hos- 
pital must  make  sure  that  patients  understand  their  right 
to  obtain  a medical  screening  examination  and  must  doc- 
ument patients’  refusal  of  further  service,  despite  the  dif- 
ficulty of  ensuring  that  this  decision  is  an  informed  one. 

Using  the  rationale  that  the  claim  can  always  be 
reviewed  and  paid  later,  if  necessary,  MCOs  have  been 
known  to  publish  policies  advocating  the  routine  denial 
of  “treatment  authorization,”  and,  in  some  instances, 
patients  with  obvious  life-threatening  conditions  have 
been  denied  authorization.16  Patients  in  severe  pain  and 
those  who  have  had  a myocardial  infarction,  pulmonary 
emboli,  or  ectopic  pregnancy  have  been  denied  initial 
authorization  and  told  to  go  to  the  MCO  clinic.4  In  addi- 
tion, in  our  experience,  MCOs  frequently  reserve  the 
right  to  deny  a claim  based  on  retrospective  review,  even 
when  prior  authorization  was  given.  Thus,  a final  diag- 
nosis of  dyspepsia  could  be  used  as  the  rationale  for 
refusing  to  pay  for  an  evaluation  for  chest  pain,  despite 
the  fact  that  the  patient  required  a medical  screening 
examination  to  rule  out  ischemic  heart  disease. 

Several  states  have  recently  developed  managed  care 
and  capitated  contracting  for  their  Medicaid  patients,  a 
trend  that  has  accelerated  following  the  failure  of  nation- 
al health  care  reform  efforts  in  1994. 18  In  these  programs, 
the  state  contracts  with  health  maintenance  organizations 
or  primary  care  case  management  organizations  for  full 
coverage  or  outpatient  primary  care.  Several  such  pro- 
grams that  were  created  as  demonstration  programs  now 
involve  36  states  and  25%  of  all  Medicaid  patients 
(“Federal  Agency  Activity  Remains  High,”  ACEP 
[American  College  of  Emergency  Physicians]  News 
1994;  13:18).  Thus  far,  only  Arizona,  Utah,  and 
Tennessee  have  implemented  their  programs  statewide, 
whereas  California,  Washington,  and  other  states  are 
planning  phased  implementation.19  Although  these  pro- 
grams have  succeeded  in  making  primary  medical  care 
available  to  beneficiaries,  they  have  also  been  responsible 
for  major  disruptions  in  the  modes  of  access  and  financ- 
ing for  needed  emergency  services.13  The  California  and 
Tennessee  programs  have  been  characterized  by  minimal 
control  at  the  state  level  and  vast  confusion  in  assigning 
and  educating  beneficiaries.  Contracting  plans  have  been 


free  to  apply  the  same  rationale  for  denying  authorization 
and  reimbursement  used  by  MCOs  in  general.13 
Gatekeeping  responsibilities  have  been  relegated  to  non- 
medical personnel  answering  remote  800  telephone  num- 
bers during  partial  hours  of  service.4  Lacking  a detailed 
knowledge  of  patients’  signs  and  symptoms  and  of  local 
medical  resources,  these  gatekeepers  are  nonetheless 
empowered  to  make  critical  authorization  and  referral 
decisions,  further  imperiling  patients  and  providers. 
Theoretically,  all  patients  in  such  programs  have  an 
assigned  primary  care  physician;  in  practice,  however,  the 
alternative  sources  of  primary  care  are  often  small  after- 
hours  clinics  with  little  capability  to  provide  acute  care. 

To  reconcile  tensions  between  emergency  medicine 
and  MCOs,  California  passed  legislation  effective 
January  1995.  Revisions  to  section  1317.4  of  the  Health 
and  Safety  Code,  commonly  referred  to  as  the  Bergeson 
Bill,  state  that  an  emergency  department  should  provide 
initial  stabilizing  care  without  first  calling  the  MCO  for 
authorization  for  patients  having  a medical  emergency.20 
Furthermore,  the  MCO  is  required  to  pay  for  services 
but  may  appeal  following  a specific  procedure. 

Emergency  Department  Self-Gatekeeping 
as  a Partial  Solution  to  the 
Managed  Care  Issue 

One  solution  is  for  emergency  departments  to  devel- 
op self-gatekeeping  and  to  refer  patients  with  nonemer- 
gent  problems  out  of  the  emergency  department.  This 
has  several  possible  advantages: 

• It  may  be  a more  cost-effective  use  of  health  care 
dollars, 

• It  may  decrease  the  number  of  preauthorization 
calls  between  emergency  departments  and  MCOs, 

• In  return  for  patients  with  nonurgent  problems  be- 
ing referred  out  of  emergency  departments,  MCOs  may 
be  more  accepting  of  emergency  departments  that  provide 
care  to  the  remaining  patients. 

Several  factors  have,  so  far,  inhibited  the  develop- 
ment of  emergency  department  self-gatekeeping.  First 
has  been  the  lack  of  alternative  primary  care  services  to 
which  emergency  departments  may  refer  patients  with 
minor  conditions.  Some  emergency  physicians  have 
considered  it  unethical  to  refuse  such  service  to  patients 
who  have  even  minor  complaints.  Theoretically, 
Medicaid-managed  care  programs  and  other  proposals 
for  universal  coverage  will  solve  this  problem;  however, 
several  authors  have  described  a variety  of  additional 
barriers  to  obtaining  primary  care  access,  even  in  set- 
tings where  these  resources  have  been  provided.21 
Finally,  there  has  been  the  presumption  that  the  risk  of  a 
COBRA  violation  necessitates  that  physicians  do  a med- 
ical screening  examination  or  a complete  evaluation  in 
all  cases.22  This  stems  from  the  desire  of  hospitals  and 
emergency  physicians  to  provide  a uniform  standard  of 
care  beyond  COBRA  reproach. 

Managed  care  organizations  have  focused  on  emer- 
gency department  use  by  patients  with  nonemergent 
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problems.  The  actual  number  of  patients  who  present  to 
an  emergency  department  with  nonurgent  problems, 
however,  is  unknown.  Studies  by  several  agencies  based 
on  retrospective  diagnostic  criteria  estimate  that  40%  to 
55%  of  patients  seen  in  emergency  departments  have 
nonurgent  problems. 19,23  Those  based  on  prospective 
symptom  criteria  have  estimated  this  nonurgent  visit  fre- 
quency to  be  more  in  the  range  of  15%  to  20%.24,25 

The  concept  of  referring  outpatients  after  a brief 
medical  screening  examination  has  recently  evolved  in 
the  specialty  of  emergency  medicine.  The  initial  motiva- 
tion for  referring  patients  with  nonurgent  problems  out 
of  the  emergency  department  came  from  overcrowding 
in  these  departments.25  At  present,  most  emergency 
departments  treat  everyone,  no  matter  how  trivial  the 
problem.  This  has  resulted  in  strained  relations  between 
MCOs  that  seek  to  contain  costs  by  managing  access 
and  emergency  departments  that  are  required  by  law  to 
provide  evaluation  and  stabilize  care.  There  has  been  no 
agreed-on  national  standard  for  defining  levels  of 
urgency  in  the  presentation  of  patients  to  emergency 
departments.26  In  the  absence  of  published  and  accepted 
national  standards,  many  emergency  department  triage 
programs  are  written  locally  and  oriented  to  the  needs  of 
each  department.  Thus,  there  is  great  variation  in  defin- 
ition, training,  and  quality  standards  between  institu- 
tions, resulting  in  considerable  disagreement  among 
experts  regarding  the  safety  of  these  programs  when 
used  to  restrict  access.22'27,28  In  our  experience,  triage 
nurses  are  increasingly  overburdened  with  the  bureau- 
cracy of  managed  care,  including  communicating  with 
gatekeepers,  documenting  decisions,  and  explaining 
risk.  The  combination  of  managed  care  banners,  over- 
crowding, long  waiting  times,  and  high  rates  of  patient 
elopement  has  placed  ever-greater  emphasis  on  clinical 
triage  as  an  essential  means  of  ensuring  access  and  safe- 
ty in  emergency  departments. 

Medical  Screening  Examination 

The  term  “triage”  originated  from  the  classification 
of  casualties  of  war  or  other  major  disasters  to  determine 
priority  of  need  and  the  proper  place  of  treatment.  In  the 
emergency  department  context,  clinical  triage  by  nurses 
is  a well-established  process  used  to  determine  acuity 
level  and  prioritize  care.  Such  programs  were  never 
intended  to  serve  a legal  purpose;  however,  the  triage 
examination  can  be  expanded  to  meet  the  requirement 
for  the  medical  screening  examination  under  certain  cir- 
cumstances.22 As  to  the  controversial  issue  of  who  does 
the  screening  examination,  the  Health  Care  Financing 
Administration  has  determined  that  it  must  be  a quali- 
fied medical  professional,  in  accordance  with  the  scope 
of  practice  limitations  dictated  by  state  law.  If  performed 
by  a nonphysician,  the  program  must  be  authorized 
under  the  hospital’s  rules  and  regulations  as  opposed  to 
sole  emergency  department  policy.  The  role  and  scope  of 
responsibility  and  the  qualifications  of  persons  must  be 
delineated.  In  addition,  the  examination  must  be  done 
under  standardized  procedures. 


Initial  Medical  Screening  Examination 

• Assess  chief  symptom:  Chronic  condition,  at  risk, 
or  a true  emergency? 

• Vital  signs 

• Mental  state:  Evidence  of  change? 

• General  appearance:  Does  the  patient  look  sick? 

• Degree  of  pain:  Does  the  patient  have  moderate 
or  severe  pain? 

• Skin:  Evidence  of  dehydration,  poor  perfusion? 

• Focused  physical  examination:  See  non- 
emergency section  for  details 

• Ability  to  walk 

• Pregnancy:  Is  the  patient  near  term? 


Figure  1. — The  medical  screening  examination  (MSE)  must  be 
done  on  all  patients  who  present  to  an  emergency  department 
and  request  medical  care.  The  purpose  of  the  MSE  is  to  deter- 
mine if  a patient  has  an  emergency  medical  condition  and,  if  one 
exists,  to  assign  the  patient  to  the  appropriate  triage  category. 
No  information  about  payer  status,  health  maintenance  organi- 
zation membership,  or  insurance  shall  be  asked  by  the  person  do- 
ing the  examination.  The  results  of  this  examination  are  recorded 
on  the  screening  examination  form  and  become  a part  of  the  pa- 
tient's permanent  medical  record. 

We  think  many  emergency  departments  can  expand 
the  examination  performed  by  triage  nurses  to  meet  the 
federal  definition  of  a screening  examination.  If  the  case 
is  unclear,  a more  detailed  screening  examination  should 
be  done  by  a physician.  This  represents  a reasonable  and 
effective  method  to  ensure  timely  access  and  referral  to 
appropriate  settings  of  care.  Such  a program  was  initial- 
ly developed  at  the  University  of  California,  Davis,  and 
has  now  been  in  operation  for  more  than  six  years,  with 
more  than  30,000  patients  having  been  referred  to  off- 
site care.22  Their  initial  screening  examination  does  not 
include  laboratory  tests  or  x-ray  films  (Figure  1). 
Patients  requiring  these  services  must  undergo  a physi- 
cian screening  examination. 

Strict  federal  and  state  requirements  govern  the  pro- 
cedure and  access  to  emergency  medical  care.5'6,20  An 
emergency  department  record  on  any  patient  who  pre- 
sents to  an  emergency  department  requesting  care  must 
be  kept  for  at  least  five  years.  In  addition,  the  medical 
screening  examination  record  must  be  maintained  as 
long  as  permanent  hospital  medical  records.  We  think 
that  hospitals  that  have  followed  these  prerequisites  have 
a right  to  refuse  further  service  to  patients  with  nonur- 
gent conditions.  A hospital’s  decision  to  adopt  self-gate- 
keeping  policies  will  depend  on  the  mission  and  philos- 
ophy of  the  individual  institution,  perceived  needs  and 
risks,  and  the  perceived  effect  on  community  relations. 
Hospitals  may  opt  to  continue  their  policy  of  allowing 
all  patients  to  obtain  a physician  evaluation  and  treat- 
ment on  demand.  Emergency  physicians  have  been 
understandably  fearful  of  the  prospect  of  COBRA  liabil- 
ity at  the  hands  of  nonphysicians  and  have  been  reluctant 
to  share  any  level  of  responsibility  for  the  medical 
screening  examination.  Given  the  complexity  of  busy 
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emergency  departments,  however,  the  patient  evaluation 
is  a major  enhancement  to  patient  safety  and  appropriate 
access.  To  the  extent  that  this  practice  is  authorized  by 
hospital  policy,  it  should  not  represent  a source  of  liabil- 
ity for  a physician  on  duty. 

Triage  Categories 

The  typical  emergency  department  triage  system 
divides  patients  into  at  least  three  or  four  tiers,  often 
referred  to  as  emergent,  urgent,  semiurgent,  and  nonur- 
gent. Unfortunately,  these  terms  have  been  misunder- 
stood when  used  outside  of  the  emergency  department 
context.  For  example,  the  term  "emergent’'  is  generally 
used  to  connote  the  highest  priority  and  should  not 
imply  that  patients  in  an  "urgent”  category  do  not 
require  services  in  the  emergency  department.  This  type 
of  semantic  confusion  has  led  to  arguments  between 
emergency  departments  and  MCOs.  To  avoid  these 
semantic  problems,  some  emergency  departments  have 
chosen  numbers  or  colors  to  designate  triage  categories. 
Common  categories  include  the  following: 

• Category  I (obvious  emergency):  The  patient  must 
be  examined  by  a physician  as  soon  as  possible.  Case  ex- 
amples include  cardiac  arrest,  acute  severe  chest  pain, 
massive  vomiting  of  blood,  sudden  loss  of  consciousness, 
and  major  trauma  with  hypotension. 

• Category’  II  (strong  potential  for  emergency):  The 
patient  will  need  a full  evaluation  and  treatment  by  a 
physician.  Case  examples  include  acute  dyspnea,  acute 
abdominal  pain,  acute  chest  pain,  acute  confusion,  or  se- 
vere pain. 

• Category  III : The  possibility  of  an  occult  or  pend- 
ing emergency  condition  must  be  considered.  The  patient 
must  be  examined  by  a physician  during  the  emergency 
department  visit  because  an  emergency  cannot  be  ex- 
cluded by  an  initial  screening  examination. 

Most  arguments  between  emergency  departments  and 
MCOs  occur  for  patients  in  category  III.  Although  ini- 
tially some  of  these  patients  may  appear  to  have  not-so- 
serious  chief  complaints,  prospective  studies  have  shown 
that  25%  of  these  patients  have  high-risk  conditions  and 
many  require  emergency  admission.29  Identifying  this 
high-risk  subset  prospectively  is  difficult.  Timely  physi- 
cian care  is  needed  during  the  patient's  visit.  Care  should 
be  provided  in  the  emergency  department;  for  some  con- 
ditions, however,  care  could  be  provided  in  an  alternative 
setting  such  as  an  adjacent  urgent-care  area.  Case  exam- 
ples for  this  category  include  abdominal  pain,  high  fever, 
acute  back  pain,  serious  extremity  injuries,  and  large  or 
high-risk  lacerations. 

• Category  IV  (nonemergent):  There  is  no  reason  to 
think  that  these  patients  have  an  emergency  medical  con- 
dition or  are  at  risk  of  having  one  develop.  An  appoint- 
ment could  be  scheduled,  or  physician  care  is  not 
required.  Disorders  are  chronic,  minor,  or  self-limiting. 
Case  examples  include  medication  refill,  acne,  mild  adult 
upper  respiratory  tract  symptoms,  mild  sore  throat,  blood 
pressure  check,  lumps,  and  bumps. 


Referral  to  Alternative  Care  Settings 

Most  category  IV  patients  need  timely  access  to  care 
after  refusal  from  an  emergency  department.  Despite 
studies  showing  the  risk  versus  benefit  of  referring  this 
category  of  patients  out  of  an  emergency  department,  the 
issue  continues  to  be  debated  by  emergency  physicians.22 
Two  studies  allegedly  designed  to  test  the  safety  of  refer- 
ring patients  out  of  an  emergency  department  failed  to 
use  a screening  examination.272"  Detailed  arguments  for 
and  against  the  referral  of  nonemergency  patients  out  of 
an  emergency  department  can  be  found  elsewhere.27-’"-'1 
Managed  care  organization-sponsored  alternative  care 
settings  for  the  referral  of  nonemergency  patients  need 
to  have  facilities  and  personnel  to  provide  the  required 
service  at  the  same  level  of  skill  as  would  be  available  in 
an  emergency  department. 

Intrahospital  fast-track  clinics  provide  an  alternative 
to  off-site  triage  for  the  expeditious  treatment  of  patients 
with  nonemergent  conditions.  The  obvious  incentive  for 
referral  to  a managed  care  plan’s  own  physician  is  to 
save  money.  In  well-integrated  prepaid  systems,  howev- 
er, where  hospital  cost  shifting  is  no  longer  part  of  the 
equation,  such  clinics  can  provide  efficient  care  and  can 
serve  as  the  predominant  point  of  after-hours  access  for 
the  episodic  needs  of  otherwise  healthy  patients. 

Summary 

Emergency  departments  serve  as  America’s  health 
care  safety  net  of  last  resort  and  will  continue  to  provide 
federally  mandated  universal  access,  despite  the  powerful 
influence  of  managed  care  in  restricting  their  use.  The 
issue  of  financial  support  for  this  mandate  has  yet  to  be 
resolved.  Consumers  should  understand  and  assert  their 
rights  as  patients  and  plan  beneficiaries.  Hospitals  and 
their  medical  and  nursing  staffs  must  recognize  that  they 
bear  the  entire  responsibility  for  the  provision  of  emer- 
gency care  as  defined  by  federal  and  state  law.  Managed 
care  organizations  and  their  contracting  physicians  must 
accept  financial  responsibility  for  the  provision  of  emer- 
gency care,  and  they  must  educate  their  enrollees  and 
patients  regarding  appropriate  utilization  practices.  To  the 
extent  that  the  federal  government  mandates  and  con- 
tracts for  these  services,  it  should  monitor  quality  and 
facilitate  performance  by  payers  as  well  as  providers.  On- 
site triage  is  an  important  tool  for  the  organization  of 
emergency  department  operations.  In  addition,  it  can 
serve  as  a means  for  departmental  self-gatekeeping  and 
referral  to  alternative  care  settings.  Hospitals  and  MCOs 
must  work  together  to  better  define  emergency  condi- 
tions, symptoms  that  are  best  evaluated  in  an  emergency 
department,  and  which  patients  can  be  referred  directly  to 
MCO  primary  care  physicians. 
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Biology  and  Treatment  of  Adult  Acute 
Lymphoblastic  Leukemia 

LEE  LEVITT,  MD,  and  RICHARD  LIN,  MD,  Stanford,  California 

The  molecular  analysis  of  acute  lymphoblastic  leukemia  (ALL)  has  provided  exciting  insights  into  the 
pathogenesis  of  this  disease.  This  disease  is  heterogenous  and  can  be  subtyped  based  on  chromo- 
somal, immunophenotypic,  and  structural  criteria.  The  varying  prognostic  implications  of  different 
ALL  subtypes  markedly  influence  the  treatment  decisions  in  adults.  Many  patients  with  T-cell  ALL  can 
be  cured  with  chemotherapy  alone.  In  contrast,  patients  with  early  B-lineage  ALL  with  certain  chro- 
mosomal abnormalities,  especially  the  Philadelphia  chromosome,  do  not  have  durable  responses  to 
chemotherapy  and  should  receive  a bone  marrow  transplantation  if  an  HLA-matched  donor  is  avail- 
able. Recent  reports  have  shown  improved  results  for  adults  with  B-cell  ALL  (Burkitt's)  after  inten- 
sive alternating  cycles  of  chemotherapy  containing  high  doses  of  methotrexate  and  cyclophos- 
phamide. Future  clinical  and  laboratory  investigation  should  lead  to  the  development  of  novel  and 
possibly  more  effective  treatments  specifically  tailored  for  different  subsets  of  ALL. 

(Levitt  L,  Lin  R:  Biology  and  treatment  of  adult  acute  lymphoblastic  leukemia.  West  ] Med  1996;  164:143-155) 


A large  amount  of  information  has  recently  accrued 
regarding  both  the  biology  and  the  treatment  of 
acute  lymphoblastic  leukemia  (ALL).  The  molecular 
analysis  of  lymphoblasts  has  provided  exciting  new 
information  about  oncogenesis  and  the  control  of  cellu- 
lar proliferation.  Intensive  regimens  of  chemotherapy 
have  resulted  in  cure  for  a sizable  number  of  patients. 
New  information  is  available  concerning  the  role  of  both 
allogeneic  and  autologous  marrow  transplantation  in  the 
management  of  patients  with  this  disease.  In  this  review, 
we  will  consider  recent  advances  in  the  understanding 
and  management  of  adult  ALL.* 

Classification 

Morphologic  Features 

Morphologic  and  immunophenotypic  features  have 
traditionally  been  used  to  classify  patients  with  ALL. 
The  French-American-British  classification  recognizes 
three  structural  subtypes:  LI,  L2,  and  L3.1  The  LI  sub- 
type  consists  of  small  uniform  lymphoblasts  and  is 
found  in  25%  to  30%  of  cases  of  adult  ALL.  The  L2  sub- 
type  consists  of  larger  pleomorphic  lymphoblasts  and  is, 
the  most  common  structural  subtype  found  in  adults 
(65%  to  70%  of  cases).  The  L3  subtype,  whose  structure 
resembles  that  of  Burkitt’s  lymphoma,  is  usually  found 
in  patients  with  B-cell  ALL  whose  blasts  express  surface 

*See  also  the  editorial  by  F.  R.  Appelbaum,  MD.  "Progress  in  Adult  Acute 
Lymphoblastic  Anemia,"  on  pages  180-181  of  this  issue. 


membrane  immunoglobulin.  The  L3  subtype  is  found 
infrequently  in  adults  with  ALL  (2%  to  7%). 

Immunophenotyping 

Monoclonal  antibodies  and  the  molecular  analysis  of 
surface-receptor  gene  rearrangements  can  now  be  used 
to  more  precisely  define  lineage-specific  features  of 
leukemic  lymphoblasts.2-’  Acute  lymphoblastic  leukemia 
cells  undergo  rearrangements  of  immunoglobulin  and  T 
cell-receptor  genes  and  express  epitopes  of  antigen- 
receptor  molecules  and  differentiation-associated  sur- 
face glycoproteins  in  a manner  that  approximates  the 
events  of  normal  B-  and  T-lymphocyte  development. 

B-lineage  ALL  can  be  subdivided  into  at  least  four 
subtypes  (Table  1).  In  early  pre-B  ALL,  the  lym- 
phoblasts express  one  or  more  B lineage-specific  surface 
antigens,  but  do  not  have  surface  or  cytoplasmic 
immunoglobulins.  Early  pre-B  ALL  is  further  divided 
into  two  subtypes  based  on  the  presence  or  absence  of 
the  common  ALL  antigen  (CD  10,  or  CALLA).  The 
CD  10  antigen  has  recently  been  identified  as  a neutral 
endopeptidase.4  Early  pre-B  ALL  that  is  CALLA-posi- 
tive  is  the  most  frequent  immunologic  subtype  in  adults 
with  ALL  (50%  to  60%).  Lymphoblasts  in  this  subtype 
express  one  or  more  B lineage-specific  antigens  (CD  19, 
CD20,  and  CD22)  and  usually  contain  high  levels  of  the 
enzyme  terminal  deoxynucleotidyl  transferase  (TdT). 

Early  pre-B  ALL  that  is  CALLA-negative  is  found  in 
10%  to  38%  of  adult  patients  with  ALL.510  In  the  past. 


From  the  Division  of  Hematology,  Department  of  Medicine.  Stanford  University  School  of  Medicine,  Stanford,  and  the  Hematology/Oncology  Division. 
Department  of  Medicine,  Santa  Clara  Valley  Medical  Center,  San  Jose,  California. 

This  work  was  supported  in  part  by  National  Institutes  of  Health  grant  R01  HL  35774.  Dr  Levitt  is  the  recipient  of  a Research  Career  Development  Award  (K04 
HL  02213)  from  the  National  Institutes  of  Health. 

Reprint  requests  to  Lee  Levitt.  MD.  Chief.  Hematology/Oncology  Division.  Santa  Clara  Valley  Medical  Center,  751  S Bascom  Ave,  San  Jose,  CA  95128. 


144  W)M,  February  1996— VoM  64,  No.  2 


Adult  Acute  Lymphoblastic  Leukemia — Levitt  and  Lin 


ABBREVIATIONS  USED  IN  TEXT 

ALL  = acute  lymphoblastic  leukemia 

BCR  = break-point  cluster  region 

CALGB  = Cancer  and  Leukemia  Group  B [trial] 

CALLA  = common  ALL  antigen 

CDR-I1I  = complementarity-determining  region  III 

CML  = chronic  myeloid  leukemia 

CNS  = central  nervous  system 

PCR  = polymerase  chain  reaction 

Ph  = Philadelphia  chromosome 

TdT  = terminal  deoxynucleotidyl  transferase 


this  subtype  was  labeled  null-cell  ALL  because  it 
expressed  neither  CD  10  nor  T lineage-specific  surface 
antigens.  With  the  use  of  several  monoclonal  antibodies 
for  early  B-lineage  surface  antigens  and  molecular 
analysis  for  the  detection  of  immunoglobulin  gene 
rearrangements,  it  is  now  known  that  most  null-cell 
blasts  are  derived  from  B precursor  cells  and  are  a more 
immature  subset  than  CALLA-positive  early  pre-B 
ALL."  Early  pre-B  ALL  blasts  that  are  CALLA-nega- 
tive  usually  express  CD  19  and  TdT  and  have  rearranged 
immunoglobulin  genes.  Immunoglobulin  heavy-chain 
gene  rearrangements  should  not  be  considered  lineage 
specific  because  they  can  be  seen  in  about  15%  of 
patients  with  T-cell  ALL.12 

Lymphoblasts  in  the  pre-B  ALL  subtype  express  B 
lineage-specific  antigens,  TdT,  and  cytoplasmic  im- 
munoglobulin heavy  chains,  but  do  not  express  surface 
immunoglobulin.  A specific  chromosomal  translocation, 
t(  1 : 1 9),  is  found  in  about  a fourth  of  pre-B  cases  and  is 
associated  with  a poor  prognosis. 1314  Little  information  is 
available  on  this  immunophenotype  in  adults  with  ALL. 

B-cell  ALL  is  uncommon  in  adults  (2%  to  7%).510  It 
shares  many  cytogenetic,  immunologic,  cytologic,  and 
clinical  features  with  Burkitt’s  lymphoma.15  The 
Burkitfs  lymphoblasts  often  have  a distinctive  structure 
characterized  by  deeply  basophilic  cytoplasm  that  con- 
tains prominent  vacuoles  (L3).  CD  10  may  be  present 
on  the  surface  of  these  cells,  although  TdT  is  not  usual- 
ly expressed.  Kinetic  studies  indicate  a rapid  prolifera- 
tive potential  with  in  vitro  doubling  times  as  short  as 
26  hours. 


About  25%  of  adults  with  ALL  have  T-lineage  dis- 
ease (Table  1 ).510  T-cell  ALL  blasts  express  the  prothy- 
mocyte antigen  CD7  and  often  additional  early  or  inter- 
mediate thymocyte  antigens,  including  CD5,  CD2,  CD4. 
and  CD8.  In  5%  to  40%  of  cases,  T-cell  ALL  blasts 
express  CD  10  in  combination  with  other  T-cell  antigens. 
T-cell  ALL  blasts  contain  TdT  and,  in  most  instances, 
one  or  more  of  the  T cell-receptor  genes  are  rearranged.' 
Pre-T-cell  ALL  blasts  constitute  a more  immature  T-lin- 
eage  phenotype  and  express  only  surface  CD7  and  often 
cytoplasmic  CD3  determinants.10 

Acute  mixed-lineage  leukemias  concurrently  express 
lymphoid  as  well  as  myeloid  surface  antigens.  These 
leukemias  are  called  biphenotypic  if  they  consist  of 
individual  blast  cells  expressing  both  myeloid  (CD  13, 
CD  14,  or  CD33)  and  lymphoid  antigens.  Bilineage 
leukemias  consist  of  two  populations  of  blast  cells  that 
express  either  lymphoid  or  myeloid  antigens.16  With 
more  detailed  immunophenotypic  analysis,  the  inci- 
dence of  mixed-lineage  leukemias  appears  to  be  increas- 
ing. Overall,  myeloid  coexpression  is  found  in  10%  to 
20%  of  adults  with  ALL  and  is  seen  more  often  in 
CALLA-negative  early  pre-B  ALL  or  pre-T  ALL  and  in 
patients  with  unique  chromosomal  translocations.17 
Recently  described  assays  using  monoclonal  antibodies 
to  detect  the  early  expression  of  cytoplasmic  proteins 
such  as  myeloperoxidase,  CD3,  CD22,  and  CD33  may 
more  accurately  characterize  acute  mixed-lineage 
leukemias.18  More  stringent  diagnostic  criteria  may  fur- 
ther enhance  the  clinical  usefulness  of  this  ALL  subtype. 

Cytogenetic  and  Molecular  Anomalies 

Cytogenetic  abnormalities  are  common  in  patients 
with  ALL  and  are  one  of  the  most  important  indepen- 
dent prognostic  variables  for  predicting  outcome.19 
Recent  studies  indicate  that  it  may  be  possible  to  identi- 
fy the  clonal  chromosomal  abnormalities  in  more  than 
90%  of  cases  of  ALL.20  These  chromosomal  anomalies 
may  aid  in  the  diagnosis  by  showing  the  specific  karyo- 
type and  often  correlate  with  other  clinical  features  of 
the  disease. 

Abnormalities  of  Ceil  Ploidy 

The  distribution  of  chromosomal  ploidy  anomalies  in 


TABLE  1 

—Immunologic  Classification  of  B-  and  T-Lineage  Acute  Lymphoblastic  Leukemia 

CD  Determinants  and  Cell  Markers 

Classification 

CDI9 

CDiO  (CALLA) 

CD20 

Cytlg 

Surflg 

TdT 

Early  pre-B 
CALLA-negative . . 

+ 

+ 

CALLA-positive . . . 

+ 

+ 

± 

- 

- 

' + 

Pre-B  cell 

+ 

+ 

+ 

+ 

- 

+ 

B cell 

+ 

± 

+ 

- 

+ 

- 

CD7 

CDS 

CD2 

CD1 

CD4 

CD8 

TdT 

Pre-T  cell 

+ 

+ 

± 

- 

- 

- 

+ 

T cell 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

CALLA  = common  acute  lymphoblastic  leukemia  antigen,  Cytlg  = cytoplasmic  immunoglobulin,  Surflg 

= surface  membrane  immunoglobulin,  TdT  = 

terminal  deoxynucleotidyl  transferase,  + = present,  - = 

absent,  ± = may  or  may  not  be  present 
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adult  ALL  is  as  follows:  normal,  15%  to  20%;  hyper- 
diploid (>50),  10%  to  20%;  hyperdiploid  (47  to  50), 
10%;  pseudodiploid  (46,  abnormal),  30%  to  50%;  and 
hypodiploid,  5%  to  8%. 21  Patients  with  hyperdiploid 
karyotypes  appear  to  have  a relatively  favorable  progno- 
sis, whereas  patients  with  pseudodiploid  karyotypes 
usually  have  one  of  several  specific  chromosomal 
translocations  and  have  a particularly  poor  prognosis.22 

Phenotype-Specific  Chromosomal 
Translocations 

The  most  common  chromosomal  translocations 
found  in  adult  patients  with  ALL  include  t(9;22) 
(q34;q  11),  t(8;14)(q24;q32),  t(4;l  I)(q21;q23),  t(l;19) 
(q23;pl3),  and  translocations  with  break  points  near  the 
a-chain  locus  of  thfe  T-cell  receptor  at  1 4q  1 1 or  near  the 
3-chain  locus  of  the  T-cell  receptor  at  7q35  (Tables  2 
and  3). 19,22 

The  t(9;22)(q34;ql  1)  translocation,  or  Philadelphia 
chromosome  (Ph),  is  found  by  traditional  cytogenetic 
analysis  in  about  20%  of  adults  with  ALL.19  Patients 
with  this  translocation  often  fail  to  achieve  remission  or 
have  early  relapse  of  their  disease.  In  both  chronic 
myeloid  leukemia  (CML)  and  ALL,  the  c-abl  gene  is 
translocated  from  chromosome  9 to  chromosome  22.23 
Break  points  are  scattered  over  more  than  175  kilobases 
(kb)  upstream  of  abl  exon  II.  In  contrast,  breaks  on  chro- 
mosome 22  occur  within  two  limited  areas,  called  the 
major  and  minor  break-point  cluster  regions  (BCRs).23 
The  break  points  in  CML  map  almost  entirely  to  the 
major  BCR,  whereas  both  the  major  and  minor  BCRs 
appear  to  be  involved  in  Ph-positive  ALL.  As  a conse- 
quence of  the  translocation,  a BCR-abl  fusion  gene  is 
produced  that  consists  of  upstream  sequences  from  BCR 
and  downstream  sequences  from  abl.  BCR-abl  fusion 
genes  with  the  major  BCR  break  point  are  transcribed 
into  a chimeric  8.5-kb  messenger  RNA  and  produce 
a p210  BCR-abl  protein.  The  BCR-abl  fusion  genes 
with  the  minor  BCR  break  point  express  a chimeric  7.0- 
kb  messenger  RNA  and  a pi 90  fusion  protein.  Both 
fusion  proteins  exhibit  deregulated  tyrosine  kinase  activ- 
ity.24,25 Chronic  myeloid  leukemia  has  been  induced  in 
some  transgenic  mice  expressing  p2 1 0,  and  acute 
leukemia  has  been  seen  in  some  transgenic  mice 
expressing  pl90.26,27 

The  polymerase  chain  reaction  (PCR)  has  recently 
been  used  to  look  for  BCR-abl  rearrangements:  BCR-abl 


TABLE  2—  Characteristic  Chromosomal  Translocations  in 
Acute  Lymphoblastic  Leukemia— Translocations  Generating 
Chimeric  (Fusion)  Proteins 


Translocation  Cene  Phenotype 


t(9;22)(q34;q1 1) BCR-abl  Early  pre-B  cell 

t(l;19)(q23;p1 3) E2A-PBX1  Pre-B  cell 

t(1 7;1 9)(q22;p1 3) E2A-HLF  Early  pre-B  cell 

t(4;11)(q21;q23) MLL-AF4  Early  pre-B  cell,  often 

t(11;19)(q23;p13) MLL-ENL  with  myeloid  antigen 

coexpression 


TABLE  3 .—Characteristic  Chromosomal  Translocations  in 
Acute  Lymphoblastic  Leukemia— Translocations  With 
Rearrangement  of  an  Antigen-Receptor  Locus 

Translocation 

Gene 

Antigen  Receptor 

Phenotype 

t(8;1 4)(q24;q32) 

. . c -myc 

Ig  heavy  chain 

B cell 

t(2;8)(p1 2;q24)  — 

. . c-myc 

Ig  k light  chain 

Bcell 

t(8;22)(q24;q11) 

. . c-myc 

Ig  X light  chain 

B cell 

t(11;14)(p15;q11)... 

. . TTC1/RH0MI 

T u/8  locus 

T cell 

t(1;14)(P32;q1 1)  — 

..  TAL1/SCL 

T a/8  locus 

T cell 

t(10;14)(q24;q1 1). . 

..  Hoxn 

T a/8  locus 

T cell 

t(7;1 9)(q35;p1 3)  — 

mi 

T (3  locus 

T cell 

t(7;9)(q35;q34) 

..  TAL2 

T p locus 

T cell 

t(7;1 1 )(q35;p1 3).... 

Ig  = immunoglobulin 

. . TTC2/RHOM2 

T p locus 

T cell 

transcripts  were  found  in  43%  of  adults  with  ALL,  but  in 
only  6%  of  children  with  newly  diagnosed  ALL  and 
17%  of  children  with  relapsed  ALL.28  No  rearrange- 
ments were  found  in  patients  with  T-cell  disease;  55%  of 
adults  with  early  pre-B-cell  ALL  were  PCR-positive. 
Two  thirds  of  PCR-positive  adults  expressed  minor  BCR 
break  points,  and  a third  expressed  BCR  break  points 
within  the  major  region.  Positivity  for  PCR  correlated 
with  the  height  of  the  leukocyte  count  at  presentation 
and  with  patient’s  age. 

The  t(8;  14)(q24;q32)  translocation  is  found  in 
patients  with  B-cell  ALL.  Variant  translocations  in 
B-cell  leukemia  include  t(2;8)(p  1 2;q24)  and  t(8;22)- 
(q24;ql  l).29  As  a consequence  of  the  t(8;  1 4)  transloca- 
tion, the  c -myc  proto-oncogene  is  transferred  from  chro- 
mosome 8 to  the  heavy-chain  immunoglobulin  locus 
adjacent  to  the  coding  sequences  for  the  immunoglobu- 
lin constant  region.  In  the  variant  translocations,  c -myc 
remains  on  chromosome  8,  and  portions  of  either  the  k 
(chromosome  2)  or  A.  (chromosome  22)  light-chain 
genes  are  translocated  to  regions  just  downstream  of  the 
c -myc  locus.  These  translocations  appear  to  disrupt  c- 
myc  regulation,  possibly  through  repositioning  of  strong 
immunoglobulin  enhancers  adjacent  to  the  c -myc  locus 
or  in  conjunction  with  c -myc  mutations  that  occur  coin- 
cidentally with  the  translocation.30,51  B-cell  neoplasms 
have  been  induced  in  transgenic  mice  that  possess  c-myc 
driven  by  an  immunoglobulin  gene  enhancer.32  Activated 
c -myc  is  also  capable  of  malignant  transformation  when 
it  is  transfected  into  human  B lymphoblasts  infected 
with  the  Epstein-Barr  virus.33  It  is  likely  that  other  genet- 
ic anomalies  are  required  for  the  malignant  transforma- 
tion of  B cells  in  addition  to  the  deregulation  of  c -myc 
expression. 

The  t(4;l  1 )(q2 1 ;q23)  translocation  is  found  in  about 
5%  of  adults  with  ALL.19,22  Leukemic  blasts  with  this 
translocation  usually  have  an  early  pre-B  phenotype 
with  rearranged  immunoglobulin  heavy-chain  genes.34 
These  cells  can  be  induced  to  express  monocytic  fea- 
tures in  vitro  and  can  sometimes  coexpress  myeloid  and 
lymphoid  surface  antigens  in  vivo,  a characteristic  of  the 
mixed-lineage  leukemias.35  The  chromosome  llq23 
break  point,  which  forms  a reciprocal  translocation  with 
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chromosome  4 in  t(4;  1 1 )(q2 1 ;q23),  is  also  associated 
with  the  t(  1 1 ; 1 9)(q23;p  13)  translocation  in  ALL  and  is 
found  in  almost  10%  of  cases  of  acute  myelogenous 
leukemia;  the  most  common  translocation  seen  in  acute 
monocytic  leukemia  is  t( 9;  1 1 )(p22;q23).36'38  The  1 lq23 
break  point  is  also  seen  in  ALL  patients  in  whom  sec- 
ondary acute  myelogenous  leukemia  has  developed.31' 
This  region  likely  contains  one  or  more  genes  capable  of 
modulating  the  commitment  to  lymphoid  or  myeloid  dif- 
ferentiation. Recently,  a gene — called  MLL  for  mixed- 
lineage  leukemia — was  cloned  from  the  1 lq23  break 
point  and  was  found  to  be  a homologue  of  a Drosophila 
trithorax  transcription  factor.4" 

The  t(  1 ; 1 9)(q23;p  1 3)  translocation  is  found  in  about 
25%  of  patients  with  pre-B-cell  ALL.41  This  transloca- 
tion results  in  a rearrangement  of  upstream  sequences 
from  the  E2A  gene  (which  codes  for  a transcriptional 
regulator  protein)  on  chromosome  19  with  downstream 
sequences  from  the  PBX1  gene  (which  codes  for  a 
protein  with  a homeobox  DNA-binding  domain)  on 
chromosome  l.1314  It  is  possible  that  the  resultant  fusion 
protein  could  initiate  abnormal  transcriptional  regulation 
and  play  a role  in  leukemogenesis.  Recently,  the  E2A- 
PBX1  fusion  product  has  been  shown  to  induce  lym- 
phoid proliferation  and  lymphomas  in  transgenic  mice.43 

Translocations  with  break  points  near  the  a/8  locus 
of  the  T-cell  receptor  on  chromosome  14  (band  ql  1)  or 
the  (3-chain  T cell-receptor  locus  on  chromosome  7 
(band  q35)  have  been  seen  in  cases  of  acute  T-cell 
ALL.43-44  The  t(  1 1 ; 1 4)(p  1 5 ;q  1 1 ) translocation  results  in  a 
rearrangement  of  the  T-cell  receptor  a/8  locus  with  a 
gene  (TTG1)  on  chromosome  1 1 that  codes  for  a possi- 
ble DNA-binding  zinc-finger  transcriptional  regulator 
protein.45  In  an  alternative  translocation.  t(  1 0;  1 4) 
(q24;qll),  the  8 locus  is  rearranged  with  the  HOX11 
proto-oncogene  on  chromosome  10.46  The  TALI  protein 
is  another  putative  helix-loop-helix  transcription  factor 
identified  at  the  translocation  break  point  involving  the 
T cell  a/8-receptor  locus — t(l;14)(p32;ql  l).47The  TALI 
rearrangements  may  be  found  in  as  many  as  25%  of 
patients  with  T-cell  ALL.  The  helix-loop-helix  tran- 
scription factor  genes  LYL1  and  TAL2  have  been  identi- 
fied at  break  points  involving  the  7q35  T-cell  (3  chain- 
receptor  locus — 1(7;  1 9)(q35;p  13)  and  t(7;9)(q35;q34), 
respectively.44-48  Inversions  of  the  long  arm  of  chromo- 
some 14  involving  the  a-chain  locus  at  qll  and  the 
immunoglobulin  heavy-chain  locus  at  q32  have  also 
been  seen  in  T-cell  leukemia.49 

Clinical  Features 

A third  of  adults  with  ALL  present  with  infections, 
fever,  or  both,  whereas  a third  will  have  hemorrhagic 
manifestations.21  Lymphadenopathy  and  hepatospleno- 
megaly  are  seen  at  presentation  in  about  half  of  adult 
patients.  Mediastinal  masses,  sometimes  accompanied 
by  pleural  effusions,  have  been  reported  in  15%  of  adults 
with  ALL  and  are  most  commonly  seen  in  patients  with 
T-cell  disease.21  A few  adults  (4%)  will  present  with 


signs  or  symptoms  of  central  nervous  system  (CNS) 
involvement,  including  headache,  vomiting,  papillede- 
ma, lethargy,  nuchal  rigidity,  or  cranial  nerve  palsies  (III, 
IV,  VI,  and  VII).  An  additional  3%  to  10%  of  adults  will 
have  asymptomatic  CNS  disease,  usually  diagnosed  by 
surveillance  lumbar  puncture  and  the  examination  of 
cytocentrifuged  cerebrospinal  fluid. 

Extramedullary  disease  in  adult  patients  at  other  sites 
at  presentation  is  infrequent.  In  contrast  to  children, 
adults  rarely  ( 1%  to  2%)  have  bone  or  joint  pain  at  diag- 
nosis.50 Clinical  evidence  of  testicular  involvement  in 
adults  at  presentation  is  rare  (<1%).21  Isolated  testicular 
relapses  to  date  in  adults  have  proved  to  be  infrequent 
(1%)  and  do  not  warrant  surveillance  biopsies.51 

Data  on  laboratory  evaluation  at  presentation  have 
recently  been  published  following  the  analysis  of  two 
consecutive  German  multicenter  trials  involving  938 
patients  aged  15  to  65  years  with  ALL.21  The  leukocyte 
count  is  elevated  (>10  X 10"  per  liter  [10,000  per  mm']) 
in  59%  of  adults  at  presentation.  Many  adults  (27%)  will 
present  with  leukopenia  (leukocyte  count  <5  X 109  per 
liter  [5,000  per  mm3]),  and  25%  will  have  an  absolute 
neutrophil  count  of  less  than  500  X 10"  per  liter  (500  per 
mm3).  Hyperleukocytosis  (leukocyte  count  >100  X 109 
per  liter)  is  found  in  16%  of  adults  at  diagnosis.  Careful 
examination  of  the  peripheral  smear  will  reveal  circulat- 
ing blasts  in  92%  of  cases.  A platelet  count  below  25  X 
109  per  liter  is  found  in  only  30%  of  adults  at  diagnosis, 
and  80%  of  adults  will  have  a hemoglobin  concentration 
of  less  than  120  grams  per  liter  (<12  grams  per  dl). 
Recent  data  indicate  that  laboratory  evidence  of  a con- 
sumptive coagulopathy  is  seen  in  12%  of  patients  before 
the  initiation  of  chemotherapy  and  in  78%  during  remis- 
sion induction  therapy.  Serious  complications — 
pulmonary  embolus,  sagittal  sinus  thrombosis,  hemor- 
rhage— occurred  in  34%  of  these  patients.52  Unusual 
laboratory  manifestations  of  ALL  include  eosinophilia, 
bone  marrow  necrosis,  and  cyclic  neutropenia.53'55 

Two  ALL  immunologic  subtypes  have  clinical  fea- 
tures that  are  rather  characteristic.  T-cell  ALL  is  fre- 
quently associated  with  high  blood  leukocyte  counts 
(often  more  than  100  X 109  per  liter),  a mediastinal 
mass,  and  leptomeningeal  leukemia  at  diagnosis.  B-cell 
ALL  is  associated  with  extramedullary  sites  of  disease 
in  the  abdomen  or  head  and  neck,  as  well  as  frequent 
CNS  involvement.  The  tumor  lysis  syndrome  with 
hyperuricemia,  hyperkalemia,  hyperphosphatemia, 
hypocalcemia,  disseminated  intravascular  coagulation, 
and  acute  renal  failure  may  accompany  the  onset  of 
chemotherapy  in  B-cell  ALL.56 

Prognostic  Factors 

Data  from  several  recent  trials  of  adult  ALL  that  used 
different  intensive  combination  chemotherapy  regimens 
have  identified  similar  prognostic  factors  for  remission 
duration.  The  most  important  of  these  factors  appears  to 
be  cytogenetic  abnormalities,  time  to  achieve  complete 
remission,  initial  leukocyte  count,  age,  and  immunolog- 
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TABLE  4.— Adverse  Prognostic  Features  in 
Acute  Lymphoblastic  Leukemia 

Indicator 

Unit 

Time  to  achieve  complete 

remission,  wk 

>4 

Cytogenetic  abnormalities 

t(9;22),  t(4;11) 

Leukocyte  count,  x lO’/liter 
(/mm) 

25-35  (25,000-35,000) 

Age,  yr 

>35 

Immunophenotype 

Pre-T  cell,  CALLA-negative 

Mixed  lineage 

early  pre-B  cell 

Myeloid  antigen  coexpression 

ic  subtype  (Table  4).5-17,1,’SI’57  In  one  study,  patients  at  low 
risk  without  any  of  four  adverse  features — time  to  remis- 
sion, >4  weeks;  age,  >35  years;  leukocyte  count,  >30  X 
109  per  liter;  and  null-cell  immunophenotype — were 
likely  to  have  a continuous  remission  rate  beyond  five 
years  of  62%.  Patients  with  one  or  more  of  these  adverse 
features  had  a predicted  five-year  relapse-free  survival 
rate  of  28%.51  About  70%  of  adult  ALL  patients  have 
one  or  more  of  the  adverse  prognostic  factors  listed  in 
Table  4.  Not  all  these  prognostic  factors  are  necessarily 
independent  of  each  other.  For  example,  the  T-cell 
immunophenotype  portends  a good  prognosis  in  adult 
ALL  patients  despite  the  fact  that  this  phenotype  is  often 
associated  with  high  leukocyte  counts  at  presentation. 

Time  to  Achieve  Complete  Remission 

The  time  to  achieve  complete  remission  is  inversely 
related  to  the  remission  duration.  Obtaining  complete 
remission  within  four  or  five  weeks  is  associated  with  a 
substantially  longer  remission  duration  than  when  addi- 
tional chemotherapy  is  required.51-57  About  75%  of  adult 
patients  currently  achieve  a complete  remission  with 
intensive  chemotherapy;  about  10%  of  these  patients 
require  more  than  four  weeks  of  chemotherapy. 

Cytogenetic  Abnormalities 

An  abnormal  karyotype  (other  than  hyperdiploidy)  is 
an  adverse  risk  factor  independent  of  other  established 
prognostic  factors.19  The  most  frequently  seen  transloca- 
tions in  adult  ALL — t(9;22)(q34;ql  1),  t(4;  1 1 )(q2 1 ;- 
q23) — are  associated  with  a somewhat  lower  incidence 
of  complete  remission  and  a markedly  shorter  remission 
duration. ,922-28  In  a Cancer  and  Leukemia  Group  B 
(CALGB)  study,  the  presence  of  the  BCR-abI  gene  was 
assessed  in  adults  with  ALL  using  the  Southern  blot  test 
and  pulsed-field  gel  analysis.  Nearly  a third  (30%)  of 
cases  were  positive  for  BCR-abl.  Although  rates  of 
achieving  complete  remission  were  similar  between 
BCR-abl- positive  and  -negative  groups,  there  were 
more  early  relapses  and  a shorter  remission  duration  in 
the  BCR-abl- positive  group.58  The  pronounced  disparity 
in  the  incidence  of  the  translocation  t(9;22)(q34;ql  1) 
between  children  and  adults — 6%  versus  43%,  respec- 
tively, by  PCR  analysis — may  explain  much  of  the 


observed  difference  in  survival  between  these  two 
groups  following  chemotherapy.28 

Leukocyte  Count 

Recent  studies  indicate  that  a peripheral  leukocyte 
count  at  presentation  of  greater  than  25  to  35  X 109  per 
liter  is  associated  with  a reduced  remission  duration  in 
adult  patients. 5-8-51  The  leukocyte  count  does  not  appear 
to  be  an  independent  risk  factor  and  correlates  with  both 
age  and  cytogenetic  abnormalities.28  Clinical  leukostasis 
is  rare  in  patients  with  ALL,  even  with  leukocyte  counts 
of  greater  than  100  X 109  per  liter. 

Age 

Most  studies  indicate  that  increasing  age  is  associat- 
ed with  a shorter  remission  duration.  A recent  large 
study  that  used  intensive  combination  chemotherapy 
suggested  that  being  older  than  35  was  associated  with 
shorter  remissions,51  whereas  another  large  study  that 
used  a different  protocol  of  intensive  chemotherapy 
found  little  difference  in  relapse  rates  between  patients 
aged  15  to  25  and  those  aged  25  to  60;  patients  older 
than  60  years  had  substantially  higher  relapse  rates.5  In 
the  French  Group  trial,  58  patients  older  than  50  were 
treated  with  chemotherapy;  the  three-year  disease-free 
survival  rate  was  24%.59  Although  many  studies  do  not 
indicate  that  age  is  correlated  with  rates  of  achieving 
remission  in  adult  ALL,  contradictory  data  exist,  and 
when  large  numbers  of  patients  are  included,  it  appears 
that  there  is  a continuous  decline  in  complete  remission 
rates  with  increasing  age.60  In  one  study,  82%  of  adults 
younger  than  40  years  obtained  remission,  whereas  only 
67%  of  patients  40  to  59  years  of  age  achieved  remis- 
sion, and  patients  60  years  or  older  obtained  remission 
only  45%  of  the  time.61  In  a recent  series  of  patients 
older  than  60  with  ALL,  22  patients  were  treated  aggres- 
sively with  curative  intent;  complete  remissions  were 
obtained  in  only  7 (32%).62  The  higher  incidence  of 
karyotypic  anomalies  and  mixed-lineage  (biphenotypic) 
leukemias  in  older  adults  may  in  part  explain  the  worse 
prognosis  in  this  subgroup  of  patients  with  ALL.28-65 

Immunophenotype 

Patients  with  CALLA-positive  early  pre-B-cell  ALL 
have  traditionally  been  considered  to  have  the  most 
favorable  subtype  with  regard  to  remission  duration. 
Recent  studies  that  used  intensive  chemotherapy,  how- 
ever, suggest  that  T-cell  ALL  may  now  be  associated 
with  the  most  prolonged  remission  duration. 5-6-9,51-57  In  one 
study,  the  probability  of  continuous  remission  at  five 
years  was  59%  for  adults  with  T-cell  ALL  versus  31% 
for  patients  with  CALLA-positive  early  pre-B-cell 
ALL.57  It  is  possible  that  the  use  of  frequent  doses  of 
cytarabine  with  or  without  cyclophosphamide  may  in 
part  explain  the  improved  survival  of  patients  with  T-cell 
ALL.  T lymphoblasts  accumulate  high  levels  of  cytara- 
bine triphosphate  and  exhibit  high  nucleoside  transport 
activity.64  Late  relapses  have  been  noted  as  long  as  five 


1 48  W|M,  February  1 996—' Vo  I 1 64,  No.  2 


Adult  Acute  Lymphoblastic  Leukemia — Levitt  and  Lin 


to  six  years  after  achieving  complete  remission  in 
patients  with  CALLA-positive  ALL,  whereas  relapses  in 
T-cell  ALL  usually  occur  by  three  years  after  achieving 
remission.57  The  CALLA-negative,  early  pre-B-cell 
ALL  subtype  has  been  associated  with  a lower  five-year 
relapse-free  survival  (24%)  than  either  T-cell  ALL 
(55%)  or  CALLA-positive  ALL  (34%).51  Pre-T-cell 
ALL  also  appears  to  show  lower  responses  to  treatment 
than  standaid  T-cell  ALL.10 

Remission  rates  for  adult  B-cell  ALL  (Burkitt’s)  are 
only  about  40%,  and  remission  durations  are  often  less 
than  6 to  12  months.21,65  It  is  possible  that  regimens  using 
high  doses  of  cyclophosphamide  and  methotrexate  can 
increase  the  likelihood  of  achieving  complete  remission 
and  lengthen  the  duration  of  remission  in  adults  with  B- 
cell  ALL.  Recent  data  indicate  that  a small  number  of 
adults  with  B-cell  ALL  treated  with  frequent  cyclic 
combinations  containing  such  drugs  have  two-  to  three- 
year  disease-free  survival  rates  of  about  60%.' 66-68 

In  several  studies,  adult  patients  with  myeloid  anti- 
gen expression  in  early  pre-B-cell  ALL  have  a substan- 
tially lower  likelihood  of  achieving  complete  remission 
(29%  to  50%)  than  those  patients  whose  blasts  do  not 
coexpress  myeloid  antigens  (71%  to  83  %).17-63-69,70  A 
CALGB  cooperative  trial  prospectively  studied  76 
adults  with  ALL  and  identified  myeloid-lymphoid  anti- 
gen coexpression  in  33%  of  cases.  No  differences  in 
response  or  survival  were  seen  between  myeloid- 
positive and  -negative  patients  expressing  T-cell  anti- 
gens. Among  patients  expressing  B-cell  antigens,  how- 
ever, myeloid-positive  patients  had  fewer  complete 
remissions  and  shorter  survival.63  Three  subsequent  sin- 
gle-institution studies  comprising  40  to  62  patients  also 
indicate  that  myeloid  coexpression  is  associated  with  a 
poorer  complete  remission  rate  and  a shorter  remission 
duration.69'71  Not  all  studies  have  found  a prognostic 
importance  for  myeloid  antigen  coexpression,  however, 
and  this  subject  remains  controversial.72 

Detection  of  Minimal 
Residual  Disease 

Traditional  morphologic  methods  of  detecting  mini- 
mal residual  leukemia  have  not  been  sufficiently  sensi- 
tive to  detect  leukemic  cells  constituting  less  than  2%  to 
5%  of  bone  marrow  mononuclear  cells.  Immuno- 
phenotyping,  DNA  flow  cytometry,  cytogenetics,  and 
leukemic  colony  assays  have  also  shown  limited  sensi- 
tivity and  specificity  for  detecting  minimal  residual 
leukemia.73  A number  of  alternative  methods  have 
recently  been  used  in  efforts  to  detect  very  small  num- 
bers of  residual  leukemic  cells  in  the  marrow  of  ALL 
patients  during  clinical  remission. 

Immunoglobulin  or  T cell-receptor  gene  rearrange- 
ment analysis  has  permitted  the  detection  of  1 leukemic 
cell  in  as  few  as  500  normal  mononuclear  nucleated  cells 
in  the  bone  marrow  of  patients  with  ALL.74  The  use  of 
the  PCR  to  amplify  leukemia-specific  chromosomal 
translocations  has  increased  the  sensitivity  for  detecting 
minimal  residual  disease  by  three  to  four  orders  of  mag- 


nitude.73 The  high  incidence  of  the  BCR-abl  rearrange- 
ment using  PCR  analysis  in  adults  with  ALL  may.  for 
example,  prove  useful  for  the  assessment  of  residual  dis- 
ease in  many  patients  with  early  pre-B-cell  ALL.  The 
PCR  has  recently  been  used  to  assess  BCR-abl  minimal 
residual  disease  following  marrow  transplantation  in 
patients  with  Ph-positive  ALL.  The  detection  of  the 
BCR-abl  transcripts  by  PCR  preceded  clinical  relapse  by 
three  to  nine  weeks  in  eight  patients;  seven  other  patients 
have  remained  in  remission  with  no  evidence  of  minimal 
residual  disease  by  PCR.75  These  results  differ  from 
those  in  patients  with  CML,  in  whom  persistent  BCR- 
abl  transcripts  are  not  always  a sign  of  clinical  relapse.76 
Many  leukemia-specific  chromosomal  translocations 
have  yet  to  be  molecularly  characterized,  thus  limiting 
the  routine  application  of  this  method. 

An  alternative,  albeit  technically  demanding, 
approach  uses  the  clonal  expansion  of  unique  DNA 
sequences  (the  hypervariable  complementarity-deter- 
mining region  III  [CDR-III]  of  the  immunoglobulin 
heavy  chain)  in  B cell-lineage  lymphoblasts.77  Rear- 
rangements of  these  sequences  can  be  used  as  markers 
of  the  leukemic  clone.  In  this  method,  PCR  is  used  to 
amplify  unique  CDR-III  sequences  in  leukemic  blasts 
using  primers  that  are  homologous  to  consensus 
sequences  in  regions  that  flank  the  rearranged  segment 
in  the  heavy-chain  locus.  The  leukemia-specific  CDR- 
Ill-amplified  segments  are  then  sequenced  and  used 
to  generate  diagnostic  oligonucleotide  probes.77  This 
method,  which  is  potentially  applicable  to  most 
instances  of  B-lineage  ALL,  can  detect  1 leukemic  cell 
in  a population  of  100.000  normal  cells.  CDR-III-based 
PCR  amplification  has  been  used  to  assess  minimal 
residual  disease  in  a group  of  181  patients  with  ALL.78 
The  detection  of  disease  by  this  clone-specific  technique 
appeared  to  correlate  with  clinical  outcome,  and  the 
extent  of  residual  disease  was  related  to  the  probability 
of  relapse.  Analogous  clone-specific  probes  have  also 
been  generated  for  PCR  in  cases  of  T-cell  ALL.79  The 
main  limitations  of  these  techniques  include  the  need  to 
generate  sequence-specific  probes  and  the  possibility 
that  target  gene  rearrangements  may  be  unstable  during 
clonal  evolution.  It  is  likely  that  the  adequacy  and  dura- 
tion of  ALL  treatment,  however,  will  in  the  future  be 
determined  in  part  by  careful  and  sensitive  assessments 
of  minimal  residual  disease. 

Treatment 

Chemotherapy 

Induction.  The  remission  rate  achieved  in  adults  with 
the  use  of  vincristine  and  prednisone  alone  is  only  40% 
to  60%,  and  the  use  of  this  regimen  has  been  associated 
with  short  remission  durations  despite  the  use  of  varied 
consolidation  and  maintenance  regimens.80  In  a retro- 
spective study  from  the  Netherlands,  administering  vin- 
cristine and  prednisone  alone  resulted  in  a complete 
remission  rate  of  46%,  whereas  the  use  of  vincristine 
and  prednisone  plus  daunorubicin  achieved  a complete 
remission  rate  of  68%.81  A prospective,  randomized 
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study  by  CALGB  showed  a complete  remission  rate  of 
47%  (25/52)  in  adults  given  induction  therapy  with  vin- 
cristine, prednisone,  and  asparaginase,  whereas  a regi- 
men that  used  the  same  three  medications  plus  daunoru- 
bicin  resulted  in  a complete  remission  rate  of  83% 
(38/46). 1,2  Remission  rates  of  at  least  70%  to  80%  have 
been  achieved  in  most  recent  series  of  adult  ALL  using 
vincristine,  prednisone,  and  an  anthracycline  with  or 
without  asparaginase.21 

The  use  of  high-dose  cytarabine  in  combination  with 
an  induction  regimen  of  vincristine,  prednisone,  and 
doxorubicin  in  de  novo  ALL  does  not  result  in  a 
complete  remission  rate  superior  to  that  achieved  with 
conventional  treatment.83  Similarly,  administering  either 
high-dose  cytarabine  alone  or  an  anthracycline  plus 
standard-dose  cytarabine  does  not  appear  to  result  in 
better  overall  survival  rates  than  conventional  induction 
regimens  in  de  novo  ALL.83'85  Such  an  approach  may 
prove  beneficial,  however,  in  subsets  of  high-risk 
patients  with  ALL. 

B-cell  ALL  does  not  respond  well  to  conventional 
ALL  induction  regimens.65  A different  induction  regi- 
men using  alternating  cycles  of  high-dose  cyclophos- 
phamide, methotrexate,  and  cytarabine  is  recommended 
for  patients  with  this  subtype  of  ALL.68'88 

Central  nervous  system  therapy.  Leukemic  involve- 
ment of  the  CNS  is  present  at  diagnosis  in  about  10%  of 
adults  with  ALL.6-7'9  Risk  factors  for  CNS  disease 
include  T-cell  disease,  Burkitt’s  leukemia,  and  an  elevat- 
ed leukocyte  count  (>50  X 109  per  liter).86  The  treatment 
of  documented  CNS  disease  usually  consists  of  the 
intrathecal  administration  of  methotrexate  in  combina- 
tion with  cranial  irradiation.87  Some  investigators  recom- 
mend placing  an  Ommaya  reservoir  to  administer 
chemotherapy  intraventricularly,  although  no  studies 
have  provided  definitive  support  for  this  approach.88 
With  adequate  treatment,  the  presence  of  CNS  leukemia 
at  diagnosis  does  not  appear  to  adversely  influence 
relapse-free  survival  rates  in  adult  patients  with  ALL.51-57 

The  incidence  of  CNS  leukemic  relapse  at  one  year 
was  21%  in  a series  of  adults  with  ALL  who  received 
intensive  chemotherapy  without  CNS  prophylaxis.86  In  a 
randomized  trial  of  cranial  irradiation  plus  intrathecal 
methotrexate,  the  incidence  of  CNS  relapse  was  reduced 
from  32%  to  11%  and  the  predicted  two-year  CNS 
relapse  rate  from  42%  to  19%. 89  No  difference  was  found 
between  the  two  groups  in  hematologic  remission  dura- 
tion or  survival,  however.  The  standard  approach  to  CNS 
prophylaxis  is  to  use  intrathecal  methotrexate  plus  cranial 
irradiation.87  Alternative  approaches — such  as  high  sys- 
temic doses  of  cytarabine  or  methotrexate — do  not  appear 
to  be  superior  to  the  combined  use  of  intrathecal 
methotrexate  plus  cranial  irradiation  and  may  be  associ- 
ated with  enhanced  neurotoxicity,  particularly  in  older 
patients.81-90  Minimal  neuropsychological  toxicity  has 
been  reported  in  adults  following  CNS  prophylaxis  with 
intrathecal  methotrexate  plus  cranial  irradiation.91  It 
seems  reasonable  to  administer  CNS  prophylaxis  to 
adults  after  achieving  a complete  remission,  with  the 


understanding  that  its  role  remains  to  be  precisely  defined 
and  that  the  full  effects  of  CNS  prophylaxis  may  not  be 
apparent  in  adults  with  ALL  until  its  use  is  assessed  in  the 
context  of  more  effective  systemic  therapy. 

Continuation  ( postremission ) chemotherapy.  Con- 
solidation or  intensification  chemotherapy  refers  to  early 
treatment  after  obtaining  remission  with  combinations 
of  drugs  of  comparable  intensity  to  induction 
chemotherapy,  usually  given  in  repeated  courses  over 
several  months.  Maintenance  therapy  refers  to  lower- 
dose  treatment,  usually  given  continuously  for  several 
years.  Two  small  randomized  studies  support  the  use  of 
consolidation  or  intensification  therapy  in  adults  with 
ALL.  A French  study  randomly  assigned  61  patients  in 
remission  to  receive  or  not  receive  intensification  thera- 
py with  doxorubicin,  cytarabine,  and  asparaginase, 
administered  monthly  for  three  cycles.  Disease-free  sur- 
vival at  three  years  favored  those  patients  receiving 
intensification,  38%  versus  0%.92  A European  Organ- 
ization for  the  Treatment  of  Cancer  (EORTC)  study  ran- 
domly assigned  65  ALL  patients  in  remission  to  receive 
either  four  months  of  intensive  consolidation  or  one 
month  of  less  intensive  treatment:  the  median  duration 
of  complete  remission  favored  those  patients  receiving 
the  more  intensive  consolidation  regimen,  45  versus  24 
months.93  A recent  randomized  CALGB  study,  however, 
failed  to  demonstrate  benefit  for  two  daunorubicin-plus- 
cytarabine  consolidation  cycles  compared  with  the  use 
of  mercaptopurine  plus  methotrexate  only.9-1 

A number  of  uncontrolled  studies  using  intensive  con- 
solidation regimens  support  the  use  of  aggressive  postre- 
mission chemotherapy  in  adults  with  ALL.  The  Memorial 
Sloan-Kettering  Cancer  Center  (New  York,  NY;  protocols 
L2  through  L17M)  has  reported  complete  remission  in 
82%  of  199  adults  (median  age,  25)  and  a disease-free 
survival  rate  at  ten  years  of  38%.6  A German  multicenter 
study  of  368  patients  (median  age,  25)  achieved  a remis- 
sion rate  of  74%  and  a ten-year  disease-free  survival  rate 
of  35%.95  A Stanford-University  of  California,  San 
Francisco-City  of  Hope  (Duarte,  California)  study  of  109 
adults  (median  age,  25)  reported  an  88%  remission  rate 
and  a disease-free  survival  rate  at  five  years  of  42%. 57 
Comparable  results  have  been  obtained  in  a number  of 
other  large  trials  in  adults  with  ALL  using  a variety  of 
consolidation  programs.10-59,96  High-dose  cytarabine  or 
methotrexate  has  been  used  in  recent  postinduction  regi- 
mens; although  these  regimens  may  result  in  improved 
outcomes  for  certain  high-risk  subsets  of  adults,  the 
results  need  to  be  confirmed  in  larger  groups  of  patients.95 

The  treatment  of  patients  with  Ph-positive  ALL 
remains  a difficult  problem.  With  intensified  induction 
regimens,  complete  remission  rates  of  70%  can  be 
obtained  in  these  patients.58  The  three-year  disease-free 
survival  rate  in  one  study,  however,  was  8%  for  BCR- 
abl- positive  patients  compared  with  59%  for  BCR- 
a/?/-negative  patients.95  High-dose  cytarabine  in  consol- 
idation may  prove  beneficial.95  A small  number  of 
patients  has  been  successfully  maintained  with  interfer- 
on alfa.97 


150  WJM,  February  1996—' Vo  I 164,  No.  2 


Adult  Acute  Lymphoblastic  Leukemia — Levitt  and  Lin 


After  the  completion  of  consolidation  therapy,  most 
patients  receive  standard  continuation  chemotherapy 
with  relatively  low  doses  of  oral  methotrexate  and  mer- 
captopurine  until  two  to  three  years  after  obtaining  com- 
plete remission.  Although  considerable  evidence  sup- 
ports the  use  of  maintenance  chemotherapy  in  children, 
the  efficacy  of  this  approach  in  adults  is  not  as  clear.1'8  It 
is  likely  that  most  adults  with  standard  early  pre-B-cell 
or  T-cell  ALL  benefit  from  some  form  of  maintenance 
therapy;  conversely,  maintenance  does  not  seem  to  play 
an  important  role  in  the  current  management  of  patients 
with  Burkitf  s B-cell  ALL  or  Ph-positive  ALL. 

Relapsed  and  resistant  leukemia.  Second  remissions 
can  be  achieved  in  about  50%  of  adults  who  relapse, 
either  with  the  same  drugs  that  were  used  to  induce 
the  initial  remission  or  with  alternative  combinations 
of  chemotherapy.9''  Second  remissions  are  more  com- 
monly obtained  in  adults  who  relapse  after  the  comple- 
tion of  maintenance  chemotherapy  than  in  those  who 
relapse  while  still  receiving  chemotherapy. 

A number  of  alternative  chemotherapeutic  regimens 
have  been  studied  in  resistant  ALL,  that  is,  in  patients  who 
fail  to  achieve  remission  with  standard  induction 
chemotherapy.  Moderate  to  high  doses  of  methotrexate — 
given  incrementally  from  a starting  dose  of  200  mg  per  nf 
to  as  much  as  6 grams  followed  by  rescue  with  leucovorin 
calcium  (folinic  acid) — with  or  without  asparaginase  have 
been  reported  to  achieve  response  rates  of  33%  to  75%  in 
patients  with  resistant  ALL.100,101  Adults  tolerate  this  regi- 
men poorly  and  experience  considerable  gastrointestinal 
and  hematologic  toxic  reactions,  especially  with  the 
asparaginase  combination.  Administering  amsacrine  plus 
high-dose  cytarabine  has  been  reported  to  achieve  a com- 
plete remission  in  27  of  36  (75%)  adults  with  relapsed 
ALL  and  in  2 of  4 adults  with  resistant  leukemia.102  A reg- 
imen of  mitoxantrone  plus  high-dose  cytarabine  produced 
a complete  remission  rate  of  38%  (13/34)  in  adults  with 
refractory  ALL.103  The  use  of  a combination  of  pred- 
nisone, intermediate-dose  cytarabine,  mitoxantrone,  and 
etoposide  (PAME)  has  been  shown  to  achieve  a complete 
remission  in  30  of  43  (70%)  adult  patients  with  relapsed 
or  resistant  ALL.104  The  prognosis  of  relapsed  or  refracto- 
ry ALL  is  grim,  however,  with  the  median  remission  dura- 
tion after  salvage  treatment  of  less  than  six  months  and  a 
three-year  disease-free  survival  rate  of  less  than  5% 
to  10%.21 

Long-term  sequelae  of  treatment.  Long-term  sequel- 
ae of  multiagent  chemotherapy  in  adults  with  ALL  have 
recently  been  assessed  now  that  prolonged  survival  fol- 
lowing therapy  has  become  a reality  for  many  patients. 
Intensive  chemotherapy  results  in  transient  azoospermia 
in  almost  all  men;  spermatogenesis  appears  to  recover  in 
most  patients,  however,  after  the  completion  of  consoli- 
dation therapy.105  Male  endocrine  gonadal  function  does 
not  appear  to  be  impaired  after  the  administration  of 
intensive  combination  chemotherapy  for  ALL.  In  female 
patients  with  ALL,  neither  reproductive  nor  gonadal 
endocrine  functions  appear  to  be  impaired  following 


chemotherapy.105  As  in  children,  an  increased  incidence 
of  acute  myelogenous  leukemia  associated  with  chro- 
mosomal translocations  involving  1 1 q23  has  been 
reported  in  adults  who  received  prolonged  exposure  to 
epipodophyllotoxins  for  the  treatment  of  ALL.10'’ 
Avascular  necrosis  of  bone  has  also  been  reported  in 
adults  with  ALL,  which  may  be  related  to  the  adminis- 
tration of  combination  chemotherapy  regimens  that 
include  high  doses  of  corticosteroids.107 

Bone  Marrow  Transplantation 

Allogeneic  marrow  transplantation.  Allogeneic  mar- 
row transplantation,  usually  performed  with  marrow 
donated  from  an  HLA-identical  sibling,  is  an  effective 
strategy  in  the  treatment  of  adults  with  ALL.108  Because 
of  higher-dose  intensity  of  the  preparative  regimen  and 
the  probable  antileukemic  effect  mediated  by  the  graft- 
versus-leukemia  phenomenon,  ALL  patients  treated 
with  allogeneic  transplantation  generally  have  lower 
rates  of  relapse  than  comparable  groups  of  patients 
receiving  intensive  combination  chemotherapy.1"9 
Allogeneic  transplantation,  however,  is  associated  with 
considerable  morbidity  and  mortality  as  a consequence 
of  immunosuppression,  graft-versus-host  disease, 
opportunistic  infections,  and  toxicity  from  the  prepara- 
tive regimens. 110  Patients  older  than  60  years  are  gener- 
ally not  considered  candidates  for  allogeneic  transplan- 
tation. Given  the  small  family  sizes  in  North  America, 
only  about  30%  of  otherwise  eligible  patients  in  the 
United  States  have  HLA-compatible  sibling  donors.111 

Transplantations  for  advanced  ALL  in  relapse  result 
in  a 10%  to  20%  long-term  disease-free  survival.108 
These  results  are  superior  to  those  for  chemotherapy,  but 
clearly  the  procedure  benefits  only  a small  number  of 
patients.  The  disease-free  survival  rate  for  patients  with 
ALL  in  second  remission  at  three  to  five  years  following 
allogeneic  transplantation  is  32%  to  52%  (average, 
36%);  this  outcome  is  also  clearly  superior  to  that 
achieved  with  chemotherapy,  which  has  a disease- 
free  survival  rate  at  three  years  of  only  about  5%  to 
10%. 1081,21,5  Although  no  randomized  prospective  trials 
have  directly  compared  the  two  strategies  in  adults  with 
ALL,  it  is  likely  that  patients  younger  than  60  in  second 
remission  with  a suitable  donor  will  benefit  from  allo- 
geneic transplantation,  regardless  of  the  duration  of  their 
first  remission. 

The  treatment  strategy  for  adults  with  ALL  in  first 
remission  is  more  controversial.  Data  from  the 
International  Bone  Marrow  Transplant  Registry,  the 
European  Bone  Marrow  Transplantation  Group,  and  a 
number  of  additional  transplantation  centers  indicate  a 
43%  to  71%  (average,  50%)  disease-free  survival  rate 
two  or  more  years  following  allogeneic  marrow 
transplantation  for  adults  in  first  complete  remis- 
sion.59’108-114'116'119  Many  of  these  patients  have  had  one  or 
more  high-risk  features,  including  a leukocyte  count  of 
greater  than  25  X 109  per  liter,  older  than  30  years,  chro- 
mosomal translocations,  or  a requirement  for  prolonged 
therapy  to  achieve  remission. 
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In  a high-risk  subgroup,  patients  with  Ph-positive 
ALL,  allogeneic  marrow  transplantation  for  a patient  in 
first  complete  remission  appears  superior  to  administer- 
ing chemotherapy  alone,  which  has  a disease-free  sur- 
vival rate  of  less  than  10%.  In  one  study,  the  disease-free 
survival  rate  at  two  years  was  38%  when  33  patients  had 
transplantation  during  their  first  complete  remission, 
41%  when  transplantation  was  done  during  relapse,  and 
25%  in  refractory  patients. ,2n 

A retrospective  comparison  of  chemotherapy  recipi- 
ents and  recipients  of  HLA-identical  sibling  allogeneic 
transplants  for  ALL  in  first  remission  was  performed  by 
the  International  Bone  Marrow  Transplant  Registry. 109 
Chemotherapy  recipients  were  treated  in  44  German 
hospitals  according  to  an  intensive  regimen  previously 
reported.51  After  statistical  adjustments  for  differences  in 
prognostic  variables  and  time  to  treatment,  survival  was 
similar  in  the  two  cohorts:  the  five-year  disease-free  sur- 
vival rate  was  38%  with  chemotherapy  and  44%  after 
transplantation.  Although  these  results  were  not  statisti- 
cally significant,  patients  receiving  transplants  had  an 
unusually  high  transplantation-related  mortality  of  39%. 
Factors  predicting  relapse  appeared  to  be  similar  for 
both  groups  of  patients.  No  specific  prognostic  subgroup 
had  an  improved  survival  with  one  treatment  compared 
with  the  other.  In  a prospective  study  of  postremission 
therapy  in  436  adult  ALL  patients  achieving  first  remis- 
sion, allogeneic  transplantation  resulted  in  a three-year 
disease-free  survival  rate  of  43%. 59  This  result  was  not 
significantly  different  from  that  achieved  for  95  patients 
who  received  an  autologous  transplant  (39%  disease- 
free  survival)  or  96  patients  who  received  chemotherapy 
(32%  disease-free  survival).  More  large  prospective  tri- 
als will  be  required  to  resolve  the  issue  of  optimal  ther- 
apy for  varying  subsets  of  adults  with  ALL  in  first 
remission.  Allogeneic  marrow  transplantation  may  also 
be  useful  in  some  ALL  patients  who  never  achieve 
remission  even  with  intensive  chemotherapy.  In  a series 
of  38  such  patients,  the  disease-free  survival  rate  at  three 
years  was  23%  (37%  in  patients  younger  than  30). 121 

Transplants  from  HLA-identical  sibling  donors  are 
available  in  only  a few  patients  with  ALL.  Matched- 
unrelated  donor  transplantation  has  been  done  in  ALL 
patients  at  various  stages  of  disease.122  These  transplants 
are  associated  with  increased  morbidity  and  mortality 
from  graft-versus-host  disease.  Currently,  the  role  of 
matched-unrelated  donor  transplantation  in  the  treat- 
ment of  ALL  remains  undefined. 

Autologous  marrow  transplantation.  Autologous 
marrow  can  be  harvested  from  ALL  patients  during 
remission,  then  reinfused  following  preparative  treat- 
ment with  high-dose  chemotherapy  with  or  without  irra- 
diation. Although  this  procedure  avoids  the  risks  of 
graft-versus-host  disease  and  the  need  for  prolonged 
immunosuppression,  autologous  transplants  are  associ- 
ated with  much  higher  relapse  rates  compared  with  allo- 
geneic transplants.  This  is  probably  due  to  contamina- 
tion of  transplanted  marrow  with  residual  leukemic  cells 
and  a lack  of  a graft- versus-leukemia  effect  from  an  allo- 
geneic graft. 


The  harvested  marrow  is  often  treated  before  cryo- 
preservation  in  an  attempt  to  purge  the  specimen  of 
residual  leukemic  cells.  A number  of  methods  have  been 
used  to  purge  ALL  remission  bone  marrow,  including 
administering  monoclonal  antibodies  directed  against  B- 
cell  or  T-cell  differentiation  antigens,  mafosfamide, 
etoposide,  and  perfosfamide  (4-hydroperoxycyclophos- 
phamide).12-1'126  It  is  not  clear  which  if  any  of  these 
procedures  is  effective  in  eradicating  minimal  re- 
sidual leukemia. 

Adults  who  have  received  an  autologous  transplant 
in  second  remission  have  disease-free  survival  rates 
ranging  from  15%  to  29%  (average,  23%)  at  three 
years."2'125,127  129  These  results  are  superior  to  those 
achieved  with  chemotherapy  alone.  Again,  no  random- 
ized trials  have  been  done  that  directly  compare  these 
two  strategies.  Many  patients  salvaged  in  first  relapse 
are  not  candidates  for  an  autologous  transplantation  due 
to  age,  poor  performance  status,  or  organ  dysfunction. 
Selection  bias  makes  it  difficult  to  directly  compare 
autologous  transplantation  results  with  historical  con- 
trols treated  with  chemotherapy.  Nonetheless,  given  the 
poor  long-term  prognosis  of  adults  who  receive 
chemotherapy  after  a first  relapse,  it  is  reasonable  to 
consider  patients  in  their  second  complete  remission 
without  an  HLA-matched  donor  as  candidates  for  an 
autologous  transplant.  Autologous  transplantations 
ideally  should  be  performed  as  soon  as  possible  after 
achieving  a second  remission. 

In  early  studies,  disease-free  survival  in  adults  in 
first  remission  following  autologous  transplantation 
appeared  promising,  with  rates  of  32%  to  65%  (average, 
41%). 119'123'124,127'128  Prospective  trials  to  date,  however, 
demonstrate  no  advantage  of  consolidation  treatment 
with  an  autologous  transplant  over  chemotherapy.  In  the 
French  Group  trial,  patients  without  an  allogeneic  donor 
were  randomly  assigned  to  receive  autologous  trans- 
plantation or  intensification  with  chemotherapy.  The 
disease-free  survival  rate  based  on  intention-to-treat 
analysis  for  95  patients  receiving  an  autologous  trans- 
plant was  39%,  and  that  for  96  patients  receiving 
chemotherapy  was  32%;  this  difference  was  not  signifi- 
cant.59 For  the  63  patients  who  actually  received  an 
autologous  transplant  in  their  first  remission,  the  three- 
year  disease-free  survival  rate  was  51%.  It  appears  pre- 
mature at  this  time  to  recommend  autologous  marrow 
transplantation  for  adults  with  ALL  in  first  complete 
remission.  It  is  likely  that  improved  conditioning  regi- 
mens, more  effective  methods  for  eradicating  marrow 
residual  disease  ex  vivo,  and  immunomodulation  after 
transplantation  will  make  autologous  transplantation  a 
more  promising  procedure  for  high-risk  adults  with  ALL 
in  first  remission.  The  treatment  results  for  adults  with 
ALL  following  either  chemotherapy  or  allogeneic  or 
autologous  transplantation  are  summarized  in  Table  5.* 
Recommendations  for  managing  adults  with  ALL  in 
first  remission  are  given  in  Table  6.130131 

■"References  5,  9.  57-59,  65-67.  95.  96.  1 12-1 19,  123-125.  and  127-129. 
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TABLE  5.— Treatment  of  Adult  Acute  Lymphoblastic  Leukemia  (ALL) 
With  Chemotherapy  and  Allogeneic  or  Autologous 
Bone  Marrow  Transplantation 


Probability  of  Disease-free  Survival  at  3-5  Yr,  % 
Treatment  1 st  Complete  Remission  2nd  Complete  Remission 


Chemotherapy 


T cell 

45-60* 

5-10 

CALLA-positive,  early 
pre-B  cell 

30-35* 

5-10 

CALLA-negative,  early 
pre-B  cell 

20-25* 

5-10 

B cell 

10-601 

5-10 

Ph-positive  ALL 

<10$ 

5-10 

Allogeneic  transplant  .... 

. 50§(43-71)|| 

36§  (32-52)11 

Autologous  transplant  . . . 

. 41  §(32-65)# 

23§  (15-29)** 

CALLA  = common  ALL  antigen,  Ph  = Philadelphia  chromosome 


’From  Caynor  et  al,1  Hussein  et  al,’  Linker  et  al,"  and  Kantarjian  et  al." 

tfrom  Gill  et  al,“  Fenaux  et  al and  Pees  et  al." 

LFrom  Linker  et  al,"  Westbrook  et  al,“  and  Hoelzer.” 

§Weighted  average  = £ disease-free  survival  x No.  of  patients  in  the  study  - total  No.  of 
patients. 

||From  Fiere  et  al,”  Gratwohl  et  al,"’  Vernant  et  al,"s  Chao  et  al,"'  Mrsic  et  al,"’  and  Blaise 
etal.m  N = 514 

1 From  Arcese  et  al,"2  Weyman  et  al,"1  Gratwohl  et  al,"*  and  Blume  et  al."1  N = 467. 

((From  Fiere  et  al,”  Blaise  et  al,"’  Simonsson  et  al,m  Gilmore  et  al,™  Gorin  et  al,12'  and 
Rizzoli  et  al.'“  N = 435. 

"From  Arcese  et  al,"2  Soiffer  et  al,’21  Gorin  et  al,12’  Rizzoli  et  al,'“  and  Doney  et  al.'” 
N = 185. 


Peripheral  bloocl  stem-cell  transplantation.  Periph- 
eral blood  stein  cells  can  be  harvested  from  patients  in 
remission  using  leukapheresis  after  stimulating  with 
cytotoxic  chemotherapy  and  recombinant  growth  fac- 
tors. Studies  have  shown  that  the  number  of  hematopoi- 
etic progenitors  harvested  with  this  method  can  exceed 
those  obtained  with  a bone  marrow  harvest.132  These 
“mobilized”  stem  cells  are  then  used  to  reconstitute  the 
marrow  in  patients  treated  with  marrow  ablative 
chemotherapy.133  Recent  data  suggest  that  preferential 
harvesting  of  BCR-abl-negative  peripheral  stem  cells 
may  be  possible  during  early  recovery  from  chemother- 
apy-induced hypoplasia  in  chronic  myeloid  leukemia.134 
This  technology  may  possibly  be  used  as  a “purging” 
technique  in  the  treatment  of  patients  with  Ph-  positive 
ALL  and  other  subtypes  of  ALL  with  identifiable  cyto- 
genetic or  molecular  markers.135 

Conclusions 

The  immunophenotypic  and  molecular  characteriza- 
tion of  lymphoblasts  in  ALL  has  provided  important 
insights  into  the  nature  of  leukemogenesis.  Advances  in 
the  understanding  of  the  disease  have  resulted  in 
improved  methods  of  diagnosis,  more  accurate  prognos- 
tic criteria,  and  more  sensitive  means  for  detecting 
minimal  residual  disease.  Intensive  combination  chemo- 
therapy and  bone  marrow  transplantation  now  offer  the 
possibility  of  cure  for  a substantial  number  of  adults. 
Future  investigation  will  need  to  more  precisely  define 
the  indications  for  chemotherapy  versus  allogeneic, 
autologous,  or  peripheral  stem-cell  transplantation  in  the 
treatment  of  ALL.  Specific  treatment  regimens  will  need 
to  be  more  clearly  and  individually  defined  for  different 
disease  subsets.  It  is  probable  that  further  characteriza- 


tion of  the  disordered  gene  regulation  found  in  ALL 
lymphoblasts  will  lead  to  an  improved  understanding  of 
the  disease’s  pathogenesis.  Furthermore,  a better  under- 
standing of  the  genetic  basis  of  ALL  may  allow  the 
implementation  of  novel  therapies  targeted  at  the  under- 
lying molecular  or  biochemical  abnormalities  found 
within  the  lymphoblast. 
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Malignant  Melanoma  and  Pregnancy 

Ten  Questions 

ROBERT  O.  DILLMAN,  MD;  LOUIS  A.  VANDERMOLEN,  MD;  NEIL  M.  BARTH,  MD; 
and  KENT  ).  BRANSFORD,  MD,  Newport  Beach,  California 

Eight  patient  case  vignettes  are  presented  to  illustrate  the  possible  relationship  between  melanoma 
and  pregnancy.  We  pose  10  questions  regarding  the  risk  and  prognosis  and  answer  them  based 
on  information  in  the  medical  literature.  Key  conclusions  are  that  there  is  no  evidence  that  the  risk 
for  melanoma  is  influenced  by  pregnancy;  there  is  no  evidence  that  abortion  in  pregnant  women 
diagnosed  with  melanoma  is  therapeutic  for  the  mother  or  necessary  to  prevent  melanoma  in  the 
fetus;  although  as  a group,  pregnant  women  diagnosed  with  melanoma  may  have  a somewhat 
worse  prognosis  compared  with  nonpregnant  controls,  this  difference  disappears  when  patients  are 
matched  for  factors  including  age,  location  and  depth  of  primary,  or  stage  of  disease;  and  there 
is  still  a concern  that  pregnant  women  may  present  with  more  invasive  or  advanced  disease 
due  to  hormonal  or  growth  factor  effects  or  delays  in  diagnosis  because  changes  are  attributed 
to  pregnancy. 

(Dillman  RO,  VanderMolen  LA,  Barth  NM,  Bransford  Kj:  Malignant  melanoma  and  pregnancy — Ten  questions.  West  J 
Med  1996;  164:156-161) 


During  the  past  20  years,  the  incidence  of  malignant 
melanoma  has  steadily  increased  to  the  extent  that 
several  authors  have  referred  to  a "melanoma  epidemic.”1-2 
In  1994  it  was  estimated  that  melanoma  would  account 
for  3%  of  all  invasive  cancers  (32,000  cases),  2%  of  all 
cancer  deaths  in  men  (4,300  cases),  and  1%  of  all  cancer 
deaths  in  women  (2,600  cases).-'  Although  these  numbers 
are  relatively  low  compared  with  those  of  tobacco-related 
cancers,  it  is  noteworthy  that  between  1973  and  1989, 
melanoma  was  second  only  to  female  lung  cancer  in  the 
greatest  percentage  increase  in  both  cancer  incidence 
(80.6%)  and  cancer  deaths  (32.1%)  in  the  United  States.4 
Sun  exposure  and  hereditary  factors  appear  to  play  an  im- 
portant role  in  the  increased  risk  of  melanoma,  but  other 
environmental  and  biologic  factors  may  be  important  as 
well.5  Early  diagnosis  is  probably  the  most  important  fac- 
tor related  to  the  improved  survival  rates  noted  over  the 
past  40  years.5-6 

For  many  years,  there  has  been  concern  over  the  rela- 
tionship of  melanoma  to  pregnancy,  including  the  docu- 
mentation of  numerous  cases  of  melanoma  appearing  or 
progressing  during  pregnancy.71-'  The  incidence  of 
melanoma  during  pregnancy  has  been  estimated  at  2.8  to 
5 per  100,000  pregnancies.14’15  In  1970  it  was  suggested 
that  melanoma  accounted  for  8%  of  all  cases  of  cancer 
seen  in  pregnancy.16  This  is  not  surprising  because  about 
a third  of  all  American  women  are  in  the  childbearing  age 


range  of  15  to  45,  and  melanoma  is  not  infrequent  in  this 
age  group.  For  many  years,  the  concern  has  been  that  the 
hormonal  and  immunologic  changes  that  take  place  in 
pregnancy  may  be  important  in  the  evolution  or  progres- 
sion of  melanoma.17  Some  aspects  of  pregnancy  are  asso- 
ciated with  varying  degrees  of  immunosuppression, 
which  may  be  important  for  avoiding  rejection  of  the  em- 
bryo. Donegan  has  noted  that  “normal  pregnancy  and 
cancer  are  the  only  two  biologic  conditions  in  which  anti- 
genic tissue  is  tolerated  by  a seemingly  intact  immune 
system.”18<pl94)  In  addition,  the  relationship  between 
adrenocorticothyrotropic  hormone  and  melanocyte-stim- 
ulating hormone  in  melanoma,  as  well  as  other  evidence 
of  melanocyte  stimulation,  has  heightened  concern  for  a 
possible  causal  relationship  between  pregnancy  and 
melanoma.  In  this  article,  we  briefly  describe  several  re- 
cent cases  of  melanoma  that  appeared  or  progressed  dur- 
ing pregnancy,  and  we  review  the  literature  that 
establishes  the  current  concepts  regarding  the  prognosis 
of  patients  with  melanoma  in  pregnancy  and  the  risk  of 
pregnancy  in  women  who  have  had  melanoma. 

Report  of  Cases 

The  following  patients  were  previously  diagnosed 
with  melanoma  while  nulligravida  and  then  were  found 
to  have  metastatic  disease  during  or  shortly  after  their 
first  pregnancy. 
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Patient  l 

The  patient,  a 29-year-old  woman,  had  a family  his- 
tory of  melanoma.  At  age  27  she  had  a pigmented  lesion 
excised  from  her  right  lower  leg.  Although  the  lesion  was 
initially  interpreted  as  having  only  moderate  atypical 
melanocytic  hyperplasia,  a second  opinion  described  “se- 
vere atypia,”  and  a wide  excision  was  done.  In  April 

1991,  she  was  found  to  be  pregnant  and  had  a therapeutic 
abortion  in  May.  At  that  time,  right  inguinal  lymph- 
adenopathy  was  discovered  that  progressed  over  the  next 
several  months.  Iliac  adenopathy  and  a left  supraclavicu- 
lar lymph  node  also  developed.  Biopsies  confirmed  the 
presence  of  metastatic  melanoma.  She  then  had  a com- 
plete response  to  a regimen  of  carmustine,  cisplatin, 
dacarbazine,  and  tamoxifen  citrate  and  is  currently  main- 
tained in  complete  remission  with  interferon  alfa,  tamox- 
ifen, and  cimetidine. 

Patient  2 

The  patient,  a 30-year-old  woman,  at  age  25  had  a 
melanoma  of  unknown  depth,  Clark's  level  II,  removed 
from  the  sole  of  her  left  foot.  She  had  never  been  preg- 
nant. In  1989  and  1990,  she  underwent  abortions.  In  1991 
she  took  progestational  agents  for  several  months.  In  Au- 
gust 1992,  she  delivered  a full-term  infant.  In  December 

1992,  she  was  found  to  have  widely  metastatic  melanoma 
involving  the  liver,  spine,  abdomen,  and  lungs.  She  had 
no  response  to  dacarbazine  chemotherapy  and  died  in 
February  1993. 

Patient  3 

The  patient,  a 30-year-old  woman,  gravida  1,  para  1.  at 
age  20  had  a mole  removed  from  her  left  upper  back  in 
1982.  A diagnosis  of  melanoma  was  made.  In  February 
1992,  she  delivered  a normal  infant,  but  she  had  noted  a 
progressive  cough  for  several  months.  This  persisted  and 
led  to  a chest  roentgenogram  that  disclosed  parenchymal 
masses.  On  biopsy,  the  masses  were  found  to  be 
melanoma.  She  subsequently  received  interleukin-2  only, 
then  interleukin-2  and  tumor-infiltrating  lymphocytes,  then 
a regimen  of  carmustine,  cisplatin,  dacarbazine,  and  ta- 
moxifen. She  responded  to  none  of  these  therapies  and  died 
in  January  1993,  five  months  after  diagnosis. 

The  following  previously  pregnant  women  had 
melanoma  appear  during  a subsequent  pregnancy. 

Patient  4 

A 40-year-old  woman  who  had  previously  had  an 
abortion  was  found  to  have  a pigmented  lesion  on  her 
back  in  1990  during  her  second  pregnancy.  This  pig- 
mented lesion  was  noted  to  enlarge  and  bleed,  but  re- 
gressed postpartum.  Two  years  later,  in  1992,  she 
presented  with  multiple  lymph  node  metastases  in  the 
supraclavicular,  axillary,  and  mediastinal  regions.  Biop- 
sies revealed  metastatic  melanoma.  The  original,  pre- 
sumed primary,  lesion  was  noted  to  be  flattened,  with 
vitiligo  surrounding  it.  She  had  an  excellent  response  to  a 
regimen  of  carmustine,  cisplatin,  dacarbazine,  and  tamox- 
ifen. This  was  followed  by  interferon  alfa  maintenance 


therapy.  She  subsequently  progressed  but  failed  to  re- 
spond to  the  administration  of  interleukin-2,  interleukin-2 
plus  interferon  gamma,  or  to  carmustine  and  carboplatin. 
She  died  14  months  after  the  original  diagnosis. 

Patient  5 

This  35-year-old  woman,  gravida  6,  para  5,  noted 
bleeding  from  a mole  on  her  right  posterior  thigh  during 
her  first  trimester  in  December  1986.  She  alleged  that  she 
had  brought  the  bleeding  to  the  attention  of  two  different 
physicians  in  that  month  and  the  following  month  and 
was  reassured  that  this  was  caused  by  swelling  related  to 
her  pregnancy.  In  June  1987,  she  had  a normal  delivery 
but  was  noted  to  have  a melanoma  of  the  upper  posterior 
thigh.  A 14  X 7 mm  lesion  was  resected  that  was  5 mm 
deep.  Clark’s  level  IV.  She  underwent  a wider  excision 
and  did  well  until  September  1989,  when  she  presented 
with  a 4-cm  right  groin  mass.  A right  radical  inguinal 
lymph  node  dissection  was  done,  with  a finding  of  2 of  1 3 
lymph  nodes  positive  for  cancer.  No  treatment  was  given, 
and  in  March  1990,  she  was  found  to  have  a metastatic  le- 
sion on  the  lip  and  lung  metastases.  She  was  then  treated 
with  interferon  alfa,  then  dacarbazine  and  cisplatin,  but 
the  disease  progressed.  Bone  metastases  developed,  and 
she  died  in  January  1991. 

Patient  6 

The  patient,  a 34-year-old  woman,  noticed  a mole  on 
her  upper  outer  arm  that  grew  during  her  fourth  preg- 
nancy. She  miscarried,  and  the  lesion  regressed.  In  1991, 
two  months  into  another  pregnancy,  she  again  became 
aware  of  the  mole  but  was  allegedly  reassured  that  it  need 
not  be  excised.  At  the  time  of  delivery,  however,  her  ob- 
stetrician recommended  that  the  lesion  be  removed.  Two 
months  later,  October  1991,  this  was  resected  and  found 
to  be  a melanoma  of  unknown  depth.  She  did  well  until  a 
year  later,  when  she  noted  some  dizziness,  leading  to  mag- 
netic resonance  imaging  and  a neurosurgical  procedure, 
with  the  finding  of  metastatic  melanoma.  Additional  stag- 
ing revealed  multiple  bone  metastases.  She  was  treated 
with  carmustine,  cisplatin,  dacarbazine,  interferon  alfa, 
and  tamoxifen,  after  completing  a course  of  cranial  irradi- 
ation. She  died  of  progressive  disease  in  November  1993. 

The  following  parous  woman  was  diagnosed  during 
pregnancy  with  metastatic  melanoma  of  an  unknown 
primary. 

Patient  7 

The  patient,  a 30-year-old  woman,  gravida  2,  para  1 , 
had  no  previous  history  of  melanoma.  At  34  weeks  of 
gestation,  she  presented  with  brain  metastases.  She  had  a 
viable  infant  who  was  delivered  by  cesarean  section.  The 
placenta  showed  invasion  with  melanoma,  but  the  baby 
was  uninvolved.  No  primary  melanoma  lesion  was  found. 
Additional  staging  revealed  liver  and  lung  metastases. 
She  had  a good  partial  response  to  a regimen  of  carmus- 
tine, cisplatin,  dacarbazine,  and  tamoxifen  chemohor- 
monal  therapy,  but  leptomeningeal  disease  developed, 
and  the  patient  died  within  five  months  of  diagnosis. 


158  WjM,  February  1996— Vol  164,  No.  2 


Melanoma  and  Pregnancy— Dillman  et  al 


The  following  patient  had  melanoma  previously  diag- 
nosed during  pregnancy,  and  metastatic  disease  devel- 
oped during  a subsequent  pregnancy. 

Patient  8 

This  patient  had  term  pregnancies  at  ages  19  and  22. 
During  the  second  pregnancy,  she  had  a pigmented  lesion 
removed  from  the  left  leg  that  was  initially  interpreted  as 
atypical  melanocytic  hyperplasia  and  then  as  melanoma 
in  situ.  A wider  excision  was  done.  At  age  24.  four 
months  into  a third  pregnancy,  she  was  found  to  have  left 
inguinal  lymphadenopathy;  a biopsy  was  done,  and  histo- 
logic examination  showed  melanoma.  She  elected  to 
terminate  the  pregnancy  and  underwent  inguinal  lymph- 
adenectomy.  She  also  enrolled  in  a trial  of  placebo  versus 
allogeneic  vaccine.  The  patient  was  still  without  evident 
disease  1 5 months  later. 

Discussion 

Ten  Questions 

1.  Does  pregnancy  increase  the  risk  of  subsequently  hav- 
ing melanoma  ? 

Six  case-controlled  studies  have  evaluated  the  influ- 
ence of  previous  pregnancy  on  the  subsequent  risk  of 
melanoma.19'24  None  of  these  studies  suggested  an  in- 
creased risk,  and  two  actually  suggested  that  women  with 
three  or  more  children  had  a lower  melanoma  risk  than 
nulliparous  women. 

2.  Is  there  an  increased  risk  of  melanoma  developing  dur- 
ing pregnancy? 

There  is  no  convincing  evidence  that  there  is  an  in- 

creased risk  of  melanoma  developing  during  pregnancy. 
In  1951  the  suggestion  was  made  that  “some  benign  nevi 

are  incited  to  undergo  malignant  degeneration  during 

pregnancy.”2511’3341  Melanoma  is  occasionally  diagnosed 

during  pregnancy,  and  some  have  speculated  that  the 
hormonal  and  immunosuppressive  effects  of  pregnancy 
may  induce  malignant  transformation.26-27  No  population 
studies  have  shown  that  the  risk  of  melanoma  is  higher  in 
women  during  pregnancy,  although  melanoma  may  be 
more  likely  to  be  diagnosed  during  pregnancy  because  of 
closer  medical  observation.  A cross-analysis  of  Connecti- 
cut Tumor  Registry  and  live-birth  records  revealed  that 
the  percentage  of  pregnant  women  with  melanoma  was 
the  same  as  that  of  nonpregnant  women  with  melanoma.2* 
The  reported  association  of  apparent  transformation  of  a 
known  nevus  into  melanoma  appears  to  be  about  the  same 
for  pregnant  women,  62%  to  68%  of  melanomas,7-29  as  for 
men  and  women  in  the  general  population,  65%  of 
melanomas. 7J“  Because  of  hormonal  effects,  it  has  been 
suggested  that  preexisting  nevi  may  grow  and  become 
more  noticeable  during  pregnancy,  but  malignant  change 
during  pregnancy  is  thought  to  be  no  greater  than  that  for 
the  general  population.31  In  conclusion,  there  is  no  evi- 
dence to  support  the  idea  that  pregnancy  increases  the  risk 
of  a primary  melanoma  lesion  developing.  The  standard 
of  care,  however,  is  that  any  suspicious  change  in  a pig- 


mented cutaneous  lesion  during  pregnancy  still  warrants 
doing  a biopsy.1* 

3.  Is  a previous  pregnancy  associated  with  a more  favor- 
able outcome  for  women  subsequently  diagnosed  with 
melanoma  ? 

Efforts  to  address  this  question  have  resulted  in  con- 
flicting data.  In  one  study,  330  parous  women  with 
melanoma  were  compared  with  113  nulliparous  women 
with  melanoma.32  The  previously  pregnant  women  had  a 
superior  five-year  survival  rate,  77%  versus  68%.  The  sur- 
vival advantage  was  even  greater  for  the  subset  of  women 
older  than  50  (73%  versus  53%)  and  was  most  impressive 
overall  in  those  with  stage  I disease  (84%  versus  53%). 
Another  study  suggested  improved  survival  for  women 
younger  than  50  who  had  been  pregnant  at  least  five  times; 
this  difference  was  not  explained  by  other  variables  such 
as  the  Breslow  or  Clark’s  level  of  disease.33  In  contrast, 
two  other  trials  found  no  difference  for  nulliparous  versus 
parous  women  in  five-year  survival  rates  (63%  versus 
61%)  who  had  melanoma,34  nor  in  five-  or  nine-year  sur- 
vival rates  for  patients  with  stage  I melanoma  (87%  versus 
83%).35  Another  retrospective  study  also  found  no  differ- 
ence in  survival  between  nulliparous  and  parous  women 
with  stage  I disease  in  whom  there  was  no  history  of  dis- 
seminated melanoma  activation  during  a previous  preg- 
nancy.36 Although  this  may  be  a provocative  question,  it 
may  be  irrelevant  from  a health  care  standpoint.  It  is  un- 
likely that  anyone  is  going  to  suggest  that  women  have  or 
not  have  pregnancies  because  of  a possible  change  in  out- 
come for  a future  melanoma  that  may  never  occur. 

4.  Do  women  who  are  diagnosed  with  localized  mela- 
noma during  pregnancy  have  a worse  prognosis? 

It  was  suggested  more  than  40  years  ago  that  women 
diagnosed  with  localized  melanoma  during  pregnancy 
may  have  a worse  prognosis  than  nonpregnant  women 
with  localized  disease.25  It  was  claimed  that  melanomas 
that  developed  during  pregnancy 

grow  with  unusual  rapidity  and  metastasize  widely.  Women  diagnosed 
with  localized  melanoma  during  pregnancy  may  have  a worse  prognosis 
than  nonpregnant  women  with  localized  disease.  The  prognosis  of  preg- 
nant women  with  melanoma  is  bad  and  few  cures  are  obtained.25"’0'' 

Other  investigators  came  to  the  same  conclusion  in  a 
small  retrospective  study  of  18  women  diagnosed  with 
melanoma  during  pregnancy  compared  with  12  women 
who  earlier  had  been  diagnosed  with  melanoma  and  later 
became  pregnant,37  although  this  is  obviously  not  a com- 
parable control  group.  Numerous  recent  studies  have 
failed  to  demonstrate  any  worse  prognosis  for  pregnant 
patients  with  melanoma  when  patients  are  adequately 
matched  for  age,  primary  site,  and  stage  of  disease,  espe- 
cially by  depth  of  the  primary  melanoma.7-22-’6-38-39  There  is 
a tendency  in  many  of  these  studies  for  pregnant  patients 
with  melanoma  to  have  more  advanced  disease  as  a group 
than  controls,  however,  necessitating  adjustment  for  stage 
and  even  depth  of  disease. 

In  contrast,  a retrospective  analysis  at  Duke  University 
School  of  Medicine  (Durham,  North  Carolina)  found  a 
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shorter  relapse-free  interval  for  58  women  diagnosed  with 
melanoma  during  pregnancy  than  in  855  nonpregnant 
control  patients  with  melanoma.40  A series  of  analyses  of 
a prospective  study  at  the  same  university  of  100  women 
aged  18  to  40  diagnosed  with  melanoma  during  preg- 
nancy have  continued  to  show  that  these  women  have  a 
higher  risk  of  metastases  developing  by  ten  years  (48% 
versus  26%,  P = .01 ) than  do  women  who  were  not  preg- 
nant when  the  diagnosis  was  made.941  These  differences 
persisted  even  after  controlling  for  tumor  site,  Breslow 
level,  and  Clark’s  level.  So  far,  there  has  been  no  differ- 
ence in  overall  survival  in  this  group  of  patients,  perhaps 
because  the  most  dramatic  differences  noted  have  been  in 
the  frequency  of  regional  lymph  node  metastases,  and 
some  of  the  women  may  have  been  rescued  by  surgical 
treatment.  In  fact,  long-term  survival  for  these  patients  ap- 
proaches that  of  the  normal  population.  Based  on  these 
results,  the  Duke  group  has  suggested  that  elective  pro- 
phylactic or  diagnostic  lymph  node  dissection  be  carried 
out  in  pregnant  women  diagnosed  with  melanoma.  The 
issue  of  whether  pregnant  women  with  newly  diagnosed 
localized  melanoma  are  at  higher  risk  for  subsequent 
manifestation  of  metastatic  disease  could  be  clarified  by 
carefully  designed,  prospective,  controlled  trials,  with 
control  groups  for  several  variables. 

Some  recent  retrospective  analyses  have  shed  light  on 
this  issue.  In  a study  of  92  patients  diagnosed  with 
melanoma  during  pregnancy,  their  outcome  was  com- 
pared with  that  of  85  women  who  had  been  diagnosed 
with  melanoma  before  their  first  pregnancy,  143  who  had 
melanoma  diagnosed  after  completing  all  pregnancies, 
and  68  women  in  whom  melanoma  developed  between 
pregnancies.39  The  women  who  were  diagnosed  during 
pregnancy  had  a significantly  worse  overall  survival  (P  < 
.017,  log  rank)  and  disease-free  survival,  but  the  mean  tu- 
mor thickness  in  the  group  was  2.38  mm  compared  with 
1 .49  mm  for  those  diagnosed  before  pregnancy,  1 .96  mm 
for  those  diagnosed  after  ceasing  childbearing,  and  1 .48 
mm  for  those  who  were  diagnosed  with  melanoma  be- 
tween pregnancies  (P  = .002,  Pearson’s  x:  test).  When  a 
log  rank  adjustment  was  made  for  this  difference  in  depth, 
the  survival  differences  disappeared.  At  five  years,  it  ap- 
pears that  survival  is  worse  for  those  diagnosed  with 
melanoma  while  pregnant  and  for  those  diagnosed  after 
completing  all  pregnancies,  which  represents  an  older  age 
group.  In  terms  of  disease-free  survival,  those  who  were 
pregnant  had  a worse  outcome. 

In  another  recent  large,  retrospective  study,  66  patients 
who  were  diagnosed  with  melanoma  while  pregnant  were 
compared  with  619  matched  female  melanoma  patients, 
including  66  nonpregnant  women  matched  by  age, 
primary  site,  stage,  and  histopathologic  variables.42  The 
five-year  survival  rates  were  86%  to  92%  for  all  three 
groups,  and  there  was  no  significant  difference  between 
any  of  the  groups. 

In  summary,  as  a group,  women  diagnosed  with 
melanoma  may  have  a worse  outcome  compared  with 
nonpregnant  women,  but  if  so,  the  difference  is  related  to 
a more  invasive  stage  of  disease  at  the  time  of  diagnosis. 


5.  Do  women  with  regional  or  metastatic  melanoma  diag- 
nosed during  pregnancy  have  a worse  prognosis? 

Metastatic  melanoma  is  associated  with  a poor  prog- 
nosis, with  patients  who  have  regional  lymph  node  dis- 
ease having  a five-year  survival  rate  of  only  about  30% 
and  those  with  distant  metastatic  disease  having  a five- 
year  survival  rate  of  15%.43  No  studies  suggest  that  out- 
come is  worse  for  pregnant  patients  with  advanced 
melanoma  once  they  are  matched  with  controls  for  the 
extent  of  disease.28-38  Although  such  patients  are  fortu- 
nately rare,  several  investigators  have  suggested  that 
pregnant  patients  are  more  likely  to  develop  or  already 
have  regional  lymph  node  metastases  at  the  time  of  diag- 
nosis than  are  nonpregnant  controls.9-23'41-44  Also,  as  noted 
earlier,  there  seems  to  be  a tendency  for  pregnant  patients 
with  melanoma  to  have  somewhat  more  deeply  invasive 
primary  disease  as  a group  at  the  time  of  diagnosis  than 
do  control  patients.  Whether  this  is  due  to  the  natural  his- 
tory of  melanoma  in  a pregnant  patient,  however,  or 
whether  it  may  be  due  to  delays  in  diagnosis  because  of 
the  tendency  to  attribute  earlier  signs  of  melanoma  to  the 
effects  of  pregnancy  is  unclear.  No  one  has  examined  risk 
variables  and  done  a multivariate  analysis  to  determine 
whether  pregnancy  itself  is  a risk  factor  for  more  ad- 
vanced disease. 

6.  Is  there  a risk  of  transplacental  metastases  to  the  fetus? 

There  definitely  is  a risk  of  transplacental  transmis- 
sion of  melanoma  from  mother  to  fetus,  but  fortunately 
this  risk  is  low.45-46  Placental  involvement  itself  is  indica- 
tive of  widespread  hematogenous  dissemination  in  the 
mother,  but  placental  involvement  does  not  necessarily 
mean  that  the  newborn  baby  will  have  melanoma.  Of  35 
cases  of  placental  or  fetal  involvement  with  cancer  fol- 
lowing pregnancy,  one  study  found  that  1 1 were  due  to 
melanoma,  the  most  common  cancer  associated  with  this 
phenomenon,  followed  by  leukemia  or  lymphoma.47  Of 
the  1 1 melanoma  patients,  the  placenta  was  involved  in  7 
and  the  fetus  in  6.  Two  of  the  infants  with  melanoma  un- 
derwent spontaneous  regression  of  disease  after  delivery. 
It  has  been  suggested  that  only  25%  of  infants  with  pla- 
cental metastatic  melanoma  will  actually  die  of  metasta- 
tic melanoma,  and  it  is  almost  always  manifest  at  the  time 
of  delivery  and  then  fails  to  regress  spontaneously  after 
delivery.  The  implications  of  these  observations  are  that 
women  diagnosed  with  metastatic  melanoma  during 
pregnancy  need  not  abort  their  fetus  out  of  a fear  of 
transplacental  spread,  and  active  therapy  for  a fetus  born 
in  the  setting  of  placental  metastases  is  not  warranted. 

7.  Is  the  termination  of  pregnancy  associated  with  the  re- 
gression of  melanoma  ? 

Although  there  have  been  anecdotal  reports  of  nevi 
that  enlarged  and  regressed  during  a previous  pregnancy, 
in  patients  who  later  had  metastatic  melanoma,  this  is  ap- 
parently an  unusual  event.  There  are  anecdotal  reports  of 
postpartum  spontaneous  regression  of  melanoma  in  an  af- 
fected woman,48-49  but  this  has  been  observed  infrequently 
and  has  not  been  documented  in  most  studies. '4-36-50  A 
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strong  consensus  now  exists  that  survival  is  not  adversely 
affected  by  pregnancy.  There  are  no  studies  to  suggest 
that  therapeutic  abortion  or  induced  delivery  will  induce 
tumor  regression  in  the  mother.  In  fact,  it  has  been  noted 
in  a series  of  Russian  women  that  patients  who  underwent 
abortion  actually  did  worse.51  Thus,  there  is  no  rationale 
for  altering  the  course  of  pregnancy  itself  as  a therapeutic 
intervention  for  a woman's  melanoma. 

8.  Should  women  who  previously  were  diagnosed  with 
melanoma  avoid  pregnancy? 

The  issue  here  is  whether  pregnancy  activates  mi- 
crometastatic disease.  There  is  no  convincing  evidence 
that  pregnancy  activates  or  stimulates  dormant  mi- 
crometastatic disease,  although  anecdotal  case  reports 
certainly  suggest  that  this  may  happen  in  some  cases.  One 
of  the  difficulties  in  addressing  this  question  is  that  it  is 
impossible  to  know  prospectively  which  patients  are  har- 
boring micrometastases.  One  author  noted  similar  five- 
and  ten-year  survival  rates  for  115  patients  who  were 
pregnant  with  melanoma  compared  with  330  female 
melanoma  patients  who  were  never  pregnant  during  or  af- 
ter their  diagnosis.2-'  The  pregnant  group,  however,  had  a 
higher  frequency  of  lymph  node  involvement  at  the  time 
of  diagnosis.  A better  survival  was  actually  noted  for  7 1 
patients  who  were  pregnant  within  a year  before  or  five 
years  after  a diagnosis  of  melanoma,  but  the  control  group 
consisted  of  only  31  women  who  did  not  get  pregnant 
during  a similar  interval  and  who  actually  had  higher 
stage  disease.47  In  another  study,  women  diagnosed  with 
melanoma  before  getting  pregnant  were  compared  with 
women  diagnosed  after  completing  all  pregnancies.”  The 
latter  group  actually  appeared  to  do  worse  at  five  years, 
although  statistical  comparison  was  not  provided.  In  a ret- 
rospective study  conducted  at  Duke  University,  43 
women  with  stage  I melanoma  who  became  pregnant 
within  the  next  five  years  had  prognoses  similar  to  those 
of  337  women  who  did  not  get  pregnant,  both  in  terms  of 
relapse  and  disease-free  survival.9 

There  is  no  evidence  that  nulliparous  women  as  a 
group  differ  from  parous  women  as  a group,  in  terms  of 
prognosis  from  the  time  of  a subsequent  diagnosis  of 
melanoma  while  pregnant.  In  a study  that  compared  85 
women  diagnosed  with  melanoma  before  their  first  preg- 
nancy with  143  women  who  had  completed  all  pregnan- 
cies, melanoma  developed  in  68  between  pregnancies  and 
in  92  during  pregnancy,  and  there  was  no  difference  in 
these  groups.”  Two  other  small  studies  also  found  no  dif- 
ference in  prognosis  for  nulliparous  as  opposed  to  parous 
women,48-52  although  the  studies  were  small  in  scope.  The 
only  trials  that  address  the  issue  of  the  importance  of  sub- 
sequent pregnancy  on  prognosis  have  failed  to  identify 
parity  as  an  important  variable  in  multivariate  analysis.” 
In  the  absence  of  definitive  data,  many  authorities  have 
recommended  that  women  avoid  pregnancy  for  two  to 
five  years  after  a diagnosis  of  melanoma,  mainly  because 
that  is  the  time  period  during  which  most  recurrences  are 
diagnosed. I9-41-49  In  one  study,  such  patients  who  did  be- 


come pregnant  were  actually  used  as  controls  to  compare 
with  patients  who  were  being  diagnosed  with  melanoma 
for  the  first  time  while  pregnant.'7 

9.  Should  women  who  previously  were  diagnosed  with 
melanoma  during  a pregnancy  avoid  subsequent  pregnancy? 

Historically,  there  has  been  great  concern  regarding 
the  risk  of  subsequent  pregnancy  in  women  who  were  ini- 
tially diagnosed  with  melanoma  during  a previous  preg- 
nancy, based  on  the  presumption  that  these  melanomas  in 
particular  may  be  influenced  adversely  by  growth  factors 
and  hormones  secreted  during  pregnancy.  Earlier  ob- 
servers felt  strongly  that  pregnancy  worsened  the  progno- 
sis in  this  group  of  patients.25-49  There  is  no  objective 
evidence  that  this  group  is  at  higher  risk  with  subsequent 
pregnancy,  however.  Despite  this,  the  consensus  is  to  rec- 
ommend the  deferral  of  subsequent  pregnancy  for  two  to 
three  years  in  women  in  whom  a primary  melanoma  de- 
veloped during  pregnancy.713-25-'2 

10.  Do  physicians  who  care  for  pregnant  women  fail  to 
diagnose  melanoma  during  pregnancy? 

Although  anecdotal  reports  suggest  that  physicians 
fail  to  diagnose  melanoma  during  pregnancy,  there  are  no 
objective  data  to  verify  this  concern.  It  is  not  uncommon, 
however,  to  attribute  many  complaints  or  physical 
changes  to  pregnancy  that  might  be  evaluated  differently 
were  a patient  not  pregnant.  Whereas  pregnancy  may  in- 
duce darkened  pigmentation  in  nevi  and  lead  patients  to 
become  more  aware  of  their  nevi,  physicians  must  main- 
tain the  same  index  of  suspicion  for  melanoma  as  they 
would  in  the  general  population.  National  cancer  authori- 
ties currently  emphasize  the  A,  B,  C,  D danger  signs  of 
melanoma:  Asymmetry,  borderline  irregularity.  Color 
variations  from  one  area  to  another,  and  Diameter  larger 
than  6 mm.5  Because  of  the  long-standing  literature  sug- 
gesting an  association  between  melanoma  and  pregnancy 
and  the  dire  implications  of  subsequent  metastatic 
melanoma  in  a woman  with  young  children,  physicians 
should  be  extremely  cautious  in  discounting  observations 
of  changing  nevi  in  pregnant  patients.  As  noted  earlier, 
the  standard  of  care  is  that  a biopsy  is  warranted  if  there 
are  any  suspicious  features  noted  in  a pigmented  cuta- 
neous lesion  during  pregnancy. 

Conclusion 

In  summary,  clinical  observations  strongly  suggest 
that  some  women  may  have  melanoma  whose  biologic 
behavior  is  influenced  adversely  by  pregnancy.  In  a 
woman  who  has  never  had  melanoma,  concern  about  the 
possible  effects  or  future  risk  of  melanoma  should  have  no 
influence  on  her  desire  to  get  pregnant.  There  is  no  reason 
to  terminate  pregnancy  because  of  fear  of  metastases  to 
the  fetus  or  in  hopes  that  it  will  alter  the  course  of  the 
melanoma  in  the  mother.  In  a woman  previously  diag- 
nosed with  melanoma,  whether  nulliparous  or  parous, 
there  are  no  data  to  recommend  an  abortion  in  the  belief 
that  pregnancy  has  activated  micrometastatic  disease  and 
that  abortion  will  reverse  this  process.  The  management  of 
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melanoma  and  the  prognosis  are  based  on  the  stage  at  the 
time  of  diagnosis.  Because  several  studies  have  suggested 
that  pregnant  women  diagnosed  with  melanoma  are  more 
likely  to  have  deeper  lesions  (either  because  of  delays  in 
diagnosis  or  hormonal  or  growth  factor  stimulation), 
physicians  caring  for  pregnant  women  must  be  especially 
alert  to  the  potential  of  melanoma  and  not  routinely  dis- 
miss changes  in  nevi  as  being  secondary  effects  of  preg- 
nancy. For  patients  with  deeper  melanomas,  who  are  at 
high  risk  of  recurrence,  most  of  which  take  place  within 
two  to  three  years  of  diagnosis,  many  have  recommended 
that  they  be  advised  of  this  and  perhaps  defer  pregnancy 
until  after  two  to  three  years  of  disease-free  survival. 
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General  Surgery 

Theodore  R.  Schrock,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  gen- 
eral surgery'.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians , has  recently  become  reasonably  firmly 
established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authorita- 
tive reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamiliar  with 
a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory'  Panel  to  the  Section  on  General  Surgery  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Theodore  R.  Schrock,  MD,  and  the  panel. 


Pregnancy-Associated  Breast  Cancer 

The  term  pregnancy-associated  breast  cancer  refers 
to  a breast  cancer  that  has  grown  with  exposure  to  the  hor- 
monal milieu  of  pregnancy.  A breast  cancer  diagnosed  in 
a pregnant  woman  is  a pregnancy-associated  breast  can- 
cer. a situation  reported  in  as  many  as  1 in  3.000  pregnan- 
cies. Pregnancy-associated  breast  cancer  also  includes 
breast  cancers  diagnosed  in  the  postpartum  period  be- 
cause the  preclinical  growth  phase  for  breast  cancers  lasts 
many  months  or  even  years.  A breast  cancer  diagnosed 
within  a year  after  the  completion  of  pregnancy  almost 
certainly  existed  in  the  breast  while  the  woman  was  preg- 
nant and  hence  may  also  be  considered  to  be  a pregnancy- 
associated  breast  cancer. 

Pregnancy-associated  breast  cancer  has  been  recog- 
nized with  increasing  frequency  in  recent  decades.  It  oc- 
curs in  between  10%  and  25%  of  breast  cancer  patients 
younger  than  35  years.  This  increase  in  the  incidence  of 
pregnancy-associated  breast  cancer  may  be  related  to 
more  women  delaying  childbirth  into  their  30s  and  40s 
when  breast  cancer  more  commonly  occurs. 

Breast  cancer  associated  with  pregnancy  has  been  re- 
ported to  portend  an  extremely  poor  outcome.  Early  stud- 
ies suggested  that  the  prognosis  of  this  cancer  is  dismal, 
with  five-year  survival  rates  being  less  than  20%.  Recent 
studies,  however,  have  found  no  difference  in  survival, 
stage  for  stage,  between  pregnancy-associated  and 
non-pregnancy-associated  breast  cancer. 

A consensus  does  not  exist  as  to  whether  pregnancy- 
associated  breast  cancer  represents  a biologically  more 
aggressive  malignant  process  than  does  that  not  associ- 
ated with  pregnancy,  primarily  because  it  is  a challenging 
disease  to  study.  The  problem  in  analyzing  survival  fol- 
lowing this  cancer  is  in  the  identification  of  appropriate 
control  groups.  Because  pregnancy-associated  breast  can- 
cer is  uncommon,  most  studies  have  first  found  a group  of 
patients  with  this  form  of  breast  cancer  and  then  at- 
tempted to  identify  a matched  control  group  for  statistical 
comparison.  This  process  introduces  a possible  selection 
bias  that  is  decreased  if  the  two  groups  are  identified  con- 


comitantly by  the  same  selection  criteria. 

A recent  study  showed  that  women  30  years  of  age  or 
younger  with  pregnancy-associated  breast  cancer  had  de- 
creased rates  of  overall  survival  and  disease-free  survival 
compared  with  similar  women  whose  breast  cancer  was 
not  associated  with  pregnancy.  This  difference  in  survival 
appeared  to  be  a stage-related  phenomenon  because 
women  with  pregnancy-associated  breast  cancer  were 
more  likely  to  have  larger  and  more  advanced  cancers  at 
the  time  of  a definitive  operation. 

The  design  of  the  study  limits  generalizations  regard- 
ing comparative  tumor  behavior  in  pregnancy-associated 
and  non-pregnancy-associated  breast  cancer,  but  it 
appears  that  early-stage  breast  cancer  has  a similar  prog- 
nosis whether  or  not  it  is  associated  with  pregnancy.  By 
contrast,  advanced  pregnancy-associated  breast  cancer  ap- 
pears to  have  a worsened  prognosis  than  does  non-preg- 
nancy-associated  breast  cancer.  The  difference  may  relate 
in  part  to  the  extent  of  nodal  spread,  which  in  these 
patients  tended  to  be  greater  than  with  non-pregnancy- 
associated  cancer. 

Unlike  tumor  pathogenesis  and  nodal  metastases,  tu- 
mor size  is  a variable  that  is  subject  to  clinical  detection. 
Clinical  detection  can  be  impaired  by  physiologic  en- 
gorgement of  the  breasts  during  pregnancy  and  lactation. 
Breast  ultrasonography  can  be  useful  in  this  regard  be- 
cause it  can  distinguish  and  characterize  masses  within  a 
gravid  or  lactating  breast  and  can  be  used  to  guide  core- 
needle biopsy  for  cytologic  or  histologic  diagnosis. 

BENJAMIN  O.  ANDERSON.  MD 
Seattle.  Washington 
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Laparoscopic  Operation  for  Treatment 
of  Gastroesophageal  Reflux 

Heartburn  and  other  symptoms  of  reflux  affect  more 
than  20  million  adult  Americans.  Medical  therapy  is  rela- 
tively effective  in  the  acute  phase  of  the  disease,  but  fails 
to  alter  its  natural  history,  particularly  the  tendency  to  re- 
lapse. Recurrent  or  persistent  reflux  can  seriously  damage 
the  esophagus,  causing  strictures,  the  development  of 
Barrett’s  ulcer,  and  other  complications.  Thus,  the  surgical 
correction  of  reflux  is  indicated  in  patients  whose  symp- 
toms fail  to  resolve  while  they  are  receiving  medical  ther- 
apy or  in  those  in  whom  symptoms  recur.  An  operation 
permanently  restores  the  competency  of  the  cardia  in  about 
90%  of  patients;  nevertheless,  gastroenterologists  and  oc- 
casionally patients  themselves  were  heretofore  reluctant  to 
proceed  with  it,  mainly  because  of  the  pain,  discomfort, 
and  risks  associated  with  the  operation  and  its  recovery. 

Laparoscopic  techniques  now  offer  a new  alternative. 
Laparoscopic  Nissen  fundoplication  can  be  done  with  rel- 
ative safety  and  with  good  immediate  results.  When  per- 
formed by  surgeons  with  experience  in  the  management 
of  esophageal  disease  and  in  laparoscopy,  this  approach 
yields  results  that  are  comparable  to  those  done  by  the 
open  approach.  Indeed,  most  studies  comparing  the  out- 
come of  patients  operated  on  by  the  open  and  laparo- 
scopic approaches  show  a lower  need  for  analgesics  and 
fewer  complications  in  the  patients  when  done  with  min- 
imally invasive  techniques. 

As  experience  is  accumulating,  several  elements  are 
becoming  clear.  First,  the  procedure  demands  a level  of 
competency  in  laparoscopy  that  far  exceeds  that  needed  to 
do  a cholecystectomy.  Thus,  adequate  training  is  para- 
mount, and  appropriate  supervision  and  assistance  by  a 
qualified  surgeon  are  imperative  during  the  learning  pe- 
riod. Second,  there  is  a tendency  on  the  part  of  patients,  as 
well  as  some  members  of  the  medical  profession,  to  regard 
the  laparoscopic  antireflux  operation  as  a relatively  minor 
procedure.  Surgeons  must  carefully  guard  against  this  er- 
roneous assumption:  the  indication  for  antireflux  surgical 
intervention  remains  the  same.  Third,  obesity  makes  the 
operation  particularly  difficult,  and  the  increased  intraab- 
dominal pressure  caused  by  it  may  contribute  to  the  devel- 
opment of  a postoperative  hiatal  hernia.  Thus,  every  effort 
should  be  made  to  ensure  that  an  obese  patient  loses 
weight  before  the  operation.  Last,  to  perform  a good  oper- 
ation. the  surgeon  must  have  substantial  information  about 
the  pathophysiology  of  the  disease  and  the  degree  to 
which  the  patient  is  affected.  It  is  not  simply  a matter  of 
“diagnosis,”  but  one  of  characterizing  and  identifying  as- 
sociated problems.  Thus,  all  patients  should  have  a com- 
plete workup  before  the  operation.  That  means,  for  the 
average  patient,  esophageal  function  testing  with  manom- 
etry and  24-hour  pH  monitoring  and  endoscopy  with 
biopsy.  Upper  gastrointestinal  series  are  helpful  because 
they  provide  valuable  information  about  the  relations  of 
the  lower  esophagus  to  adjacent  structures. 

Reoperations  in  this  area  are  difficult  and  the  results 
far  inferior  to  those  obtained  the  first  time  around.  To 


avoid  them,  the  surgeon  must  know  the  extent  to  which 
the  disease  affects  the  patient,  tailor  the  operation  to  the 
patient’s  needs,  and  perform  the  procedure  flawlessly. 

Based  on  an  experience  gathered  over  the  past  five 
years,  we  think  that  this  approach  offers  a new  and  supe- 
rior alternative  to  patients  with  reflux  refractory  to  med- 
ical therapy.  In  essence,  it  provides  the  same  time-proven, 
effective  operation  to  restore  the  competency  of  the  car- 
dia, with  less  discomfort  and  faster  return  to  a normal  life. 

MIKA  SINANAN.  MD 
CARLOS  A.  PELLEGRINI,  MD 
Seattle.  Washington 
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Laparoscopic  Sonography  and  Staging 
of  Liver  Cancer 

Ultrasonography  done  at  open  operation  aids  the  sur- 
geon in  detecting  and  sampling  unsuspected  liver  metas- 
tases  and  guides  hepatic  resection  or  ablative  treatment 
such  as  cryotherapy.  Laparoscopic  ultrasonography  is 
readily  performed  and  adds  materially  to  the  conduct 
of  laparoscopic  staging  operations  aimed  at  preventing  fu- 
tile laparotomy. 

Laparoscopic  ultrasound  devices  usually  consist  of 
linear-array  transducers  operating  at  frequencies  of  6 to  10 
MHz  mounted  on  rigid  or  flexible  10-  to  12-mm  diameter 
probes.  Flexible  probes  with  transducers  operating  in  the 
range  of  6 to  7.5  MHz  are  best  suited  for  visualizing  the 
liver.  Rigid  probes  are  best  suited  for  doing  ultrasound- 
directed  biopsy  during  which  the  biopsy  needle  must  be 
parallel  with  the  longitudinal  axis  of  the  transducer.  Newer 
probes  that  allow  the  passage  of  a core  or  aspirating  nee- 
dle by  a needle  guide  aligned  parallel  with  the  beam  of  the 
ultrasound  waves  may  minimize  the  double-fulcrum  effect 
encountered  with  laparoscopic  freehand  biopsy. 

Patients  with  primary  liver  cancer  have  been  shown  to 
benefit  from  laparoscopic  staging.  Most  will  be  found  in- 
curable by  traditional  resection  because  of  multifocal  dis- 
ease, peritoneal  carcinomatosis,  or  severe  cirrhosis.  Most 
hepatic  tumors  in  western  practice  are  secondary,  and 
many  derive  from  colon  or  rectal  primary  tumors. 
Complete  resection  or  destruction  by  other  means  may  re- 
sult in  prolonged  survival  rates  in  25%  to  35%  of  a 
selected  group  of  such  patients.  Most  hepatic  resections 
and  cryoablations  require  laparotomy.  The  laparoscopic 
determination  of  incurability  rather  than  determination 
at  laparotomy  results  in  less  morbidity,  cost,  and  time  in 
the  hospital. 

The  technique  of  the  laparoscopic  assessment  of  the 
liver  consists  of  placing  an  umbilical  and  a right-sided 
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cannula.  Examination  begins  with  the  telescope  in  the 
umbilical  port  and  then  the  right-sided  port.  If  no  visual 
sign  of  incurability  is  found,  the  ultrasound  probe  is 
passed  through  the  right-sided  port.  Laparoscopic  ultra- 
sonography consists  of  obtaining  systematic  views  from 
both  the  anterior  and  posterior  surfaces.  The  instruments 
may  be  switched  between  ports,  or  an  additional  left- 
sided port  may  be  placed  for  detailed  examination  of  the 
left  lateral  segment.  If  adhesions  from  previous  opera- 
tions preclude  easy  access  to  the  lateral  segment,  most  of 
this  structure  can  be  viewed  ultrasonographically  by 
placing  the  transducer  against  the  falciform  ligament  and 
rotating  the  transducer  to  view  obliquely  through  the  lat- 
eral segment. 

Ultrasonography  of  the  liver  done  at  laparotomy  may 
detect  an  additional  10%  to  40%  of  tumor  deposits  not  vi- 
sualized by  conventional  preoperative  imaging  methods 
or  not  palpable  by  a surgeon.  The  addition  of  hepatic  com- 
puted tomographic  arterial  portography  improves  the 
accurate  determination  of  the  extent  of  hepatic  tumor  pre- 
operatively;  however,  this  method  may  overestimate  the 
extent  of  extrahepatic  or  hepatic  tumor  in  more  than  10% 
of  cases.  Laparoscopic  ultrasonography  in  one  study 
defined  hepatic  tumors  that  were  not  visible  by  lap- 
aroscopy in  a third  of  patients.  With  the  use  of  laparo- 
scopic ultrasonography  only,  16%  of  patients  were  found 
to  have  disease  that  was  not  curable  by  conventional  he- 
patic resection.  Our  experience  suggests  that  the  addition 
of  laparoscopic  ultrasonography  to  laparoscopy  for  the 
staging  of  primary  and  secondary  hepatic  tumors  defines 
an  additional  15%  to  20%  of  patients  to  be  incurable  by 
treatment  with  either  hepatic  resection,  cryoablation,  or  a 
combination  of  both.  Patients  found  incurable  by  laparo- 
scopic methods  are  generally  returned  home  the  same  day. 

Should  the  laparoscopic  staging  operation  be  done 
synchronously  with  laparotomy  or  as  a separate  proce- 
dure? The  former  approach  is  desirable  in  centers  with 
competence  in  hepatic  surgical  procedures  that  are  pre- 
pared to  proceed  with  definitive  treatment  in  the  same 
setting.  The  latter  is  appropriate  for  surgeons  who  may 
refer  cases  on  after  determining  possible  curability. 

GREGORY  VAN  ST1EGMANN.  MD 
Denver,  Colorado 
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Biomarkers  for  Breast  Cancer 

Biomarkers  are  most  helpful  in  the  management  of 
breast  cancer  in  its  earliest  stages — that  is,  node-negative 
breast  cancer — when  we  must  identify  patients  who  are 
at  the  lowest  or  highest  risk  for  recurrent  or  metastatic 
disease  with  early  mortality.  Apart  from  lymph  node  sta- 


tus (N),  tumor  size  (T),  and  grade  (G),  the  only  breast 
cancer  markers  having  proven  clinical  usefulness  are  es- 
trogen receptor  (ER),  progesterone  receptor  (PR),  and  S- 
phase  fraction  (SPF).  With  these  six  well-established 
prognostic  variables,  clinicians  still  treat  virtually  all  pa- 
tients with  stage  I or  stage  II  breast  cancer  with  parenteral 
adjuvant  therapy.  This  treatment  for  all  is  necessary  to  re- 
duce the  chance  of  metastases  in  those  few  patients — 
20%  to  50% — who  are  truly  at  risk.  Thus,  there  remains 
considerable  incentive  to  discover  new  prognostic  mark- 
ers that  will  identify  the  few  persons  at  risk,  thereby  spar- 
ing the  majority  who  do  not  need  parenteral  adjuvant 
therapy.  As  well,  biomarkers  would  be  helpful  in  identi- 
fying patients  less  likely  to  respond  to  conventional 
chemotherapy  or  hormonal  therapy. 

Despite  great  interest  and  intense  searching,  there  is 
no  ideal  prognostic  indicator  under  development  or  on 
the  horizon.  Nor  is  there  a suitable  combination  of  mark- 
ers that,  for  any  given  patient,  can  predict  the  natural 
course  of  the  disease.  Increasing  optimism  that  a measure 
of  breast  tumor  angiogenesis  (microvessel  density  as  de- 
tected by  factor  VIII  staining)  can  at  least  discriminate 
between  high-  and  low-risk,  node-negative  patients  has 
now  been  muted  by  a recent  large  clinical  study  demon- 
strating the  assay’s  unacceptable  variability  and  failure  to 
predict  patients’  outcome. 

Critical  among  the  established  guidelines  for  the  clin- 
ical development  of  any  new  prognostic  marker  is  that 
the  marker  have  biologic  relevance  to  the  disease  process. 
In  this  regard,  all  measures  of  tumor  angiogenesis  remain 
on  sound  footing.  Just  as  the  best  use  of  the  estrogen  re- 
ceptor is  to  select  patients  for  antiestrogen  therapy,  the  ul- 
timate clinical  usefulness  of  a biomarker  for  microvessel 
density  might  be  its  ability  to  select  candidates  for  anti- 
angiogenesis therapy.  Such  is  the  emerging  promise  of 
other  previously  touted  breast  cancer  prognostics,  includ- 
ing the  oncogenes  c-erb  B-2  (HER-2 /neu)  and  p53.  Gene 
therapies  designed  to  correct  mutations  in  the  p53  tumor- 
suppressor  gene  have  now  entered  clinical  trials. 
Likewise,  various  therapeutic  approaches  are  being  de- 
veloped to  target  the  25%  of  breast  cancers  that  over- 
express  the  c-erb  B-2  oncogene;  one  approach,  in 
particular,  uses  a tumor-inhibiting  anti-HER-2  mono- 
clonal antibody  that  in  phase  II  studies  produced  com- 
plete and  partial  clinical  responses  without  substantial 
toxicity  in  patients  refractory  to  conventional  breast  can- 
cer chemotherapy.  These  examples  should  help  reinforce 
our  interest  in  and  continued  search  for  new  biomarkers 
that  will  serve  as  targets  for  the  development  of  novel 
therapeutic  agents,  even  if  they  fail  to  live  up  to  our  ex- 
pectations as  breast  cancer  prognostic  factors. 

CHRISTOPHER  C.  BENZ.  MD 

San  Francisco.  California 
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Liver  Transplantation — Treatment 
Option  for  Selected  Liver  Tumors 

Surgical  resection  for  primary  liver  cancer,  mainly 
hepatocellular  carcinoma,  remains  the  only  treatment 
proved  capable  of  cure.  Many  patients  cannot  undergo  par- 
tial resection,  however,  because  of  decreased  liver  function 
due  to  either  cirrhosis  or  a centrally  located  tumor.  For 
these  patients,  total  hepatic  resection  followed  by  liver 
transplantation  offers  an  alternative.  It  was  this  type  of 
patient  that  became  the  first  long-term  survivor  after  liver 
transplantation:  a 19-month-old  girl  with  an  unresectable 
hepatoma.  She  had  a transplantation  in  1967  and,  unfortu- 
nately, died  of  recurrent  hepatoma  14  months  after  the 
operation.  In  1983  the  National  Institutes  of  Health 
Consensus  Conference  on  liver  transplantation  stated  that 
liver  transplantation  was  no  longer  an  experimental  ther- 
apy, thereby  proliferating  the  number  of  liver  transplant 
centers  in  the  United  States.  Primary  hepatic  carcinoma  not 
amenable  to  resection  was  one  of  the  indications  for  trans- 
plantation. Total  hepatic  resection  and  liver  transplantation 
allowed  a wider  resection  margin  and  would  hopefully 
result  in  an  improved  cure  rate.  Unfortunately,  like  the  lit- 
tle girl  in  1967,  many  patients  who  survived  the  liver  trans- 
plantation later  died  of  recurrent  cancer.  Thus,  many  liver 
transplant  centers  consider  a primary  hepatic  malignancy  a 
contraindication  to  liver  transplantation,  even  if  the  tumor 
is  totally  confined  to  the  liver. 

Some  centers  have  continued  to  perform  liver  trans- 
plantation in  these  patients,  however.  The  survival  rate  af- 
ter liver  transplantation  in  patients  with  liver  cancer  had 
been  approximately  25%  at  three  years,  yet  more  recent 
reports  in  similar  patient  populations  have  described 
three-year  survival  rates  of  46%  to  66%.  The  reasons  for 
the  improved  results  are  not  clear,  but  they  are  probably 
due  to  at  least  three  factors:  improved  surgical  technique, 
more  refined  patient  selection  criteria,  and  the  availability 
of  combined  modality  therapy. 

Advances  and  refinements  in  the  surgical  technique  of 
liver  transplantation  and  postoperative  management  have 
led  to  an  overall  improvement  in  patient  survival.  The  ex- 
pected one-year  survival  rate  in  liver  transplant  patients 
with  benign  diseases  was  60%  to  70%  and  is  now  80% 
to  90%. 

We  have  refined  our  patient  selection  criteria.  Any  pa- 
tient with  an  extrahepatic  tumor,  including  lymph  node 
metastases,  has  an  extremely  poor  prognosis  and  should 
not  undergo  either  partial  resection  or  total  resection  with 
liver  transplantation.  No  other  factors  have  been  shown  to 
reliably  predict  failure,  but  other  preoperative  characteris- 
tics that  have  demonstrated  increased  relative  risk  of  tu- 
mor recurrence — in  some  but  not  all  clinical  series — are 
tumor  size  greater  than  5 cm,  bilobar  involvement,  and 


macroscopic  vascular  invasion.  It  is  difficult  to  decide 
which  risk  factors  should  be  “relative”  and  which  “ab- 
solute” contraindications  to  total  resection  with  liver 
transplantation.  Our  center  excludes  patients  with  portal 
vein  invasion,  but  does  consider  patients  with  tumors 
larger  than  5 cm  or  bilobar  involvement. 

Finally,  centers  are  now  treating  patients  with  com- 
bined modality  therapy.  All  the  recent  reports  describing 
clinical  series  of  patients  undergoing  liver  transplantation 
for  primary  liver  cancer  use  either  adjuvant  or  neoadju- 
vant therapy  in  their  treatment  plan.  The  implementation 
of  chemotherapy  has  been  the  only  notable  therapeutic 
change  when  compared  with  historical  controls.  At  this 
time,  no  randomized,  prospective,  controlled  trials  have 
been  done  to  determine  the  effectiveness  of  radiation  ther- 
apy or  adjuvant  or  neoadjuvant  chemotherapy  in  these  pa- 
tients. Our  center  currently  uses  neoadjuvant  fluorouracil 
and  chemoembolization  with  doxorubicin  hydrochloride, 
as  well  as  postoperative  adjuvant  chemotherapy  with  dox- 
orubicin and  fluorouracil  for  four  months. 

The  possible  liver  transplant  recipients  far  outnumber 
the  possible  donors.  This  mismatch  between  supply  and 
demand  creates  difficulty  in  allocating  organs.  The  use  of 
donor  livers  in  patients  with  liver  tumors  will  shift  organs 
away  from  patients  with  benign  liver  diseases,  who  have 
a better  predicted  long-term  survival.  Therefore,  even 
though  there  is  some  evidence  that  liver  transplantation  is 
superior  to  partial  resection  in  certain  patients  with  small 
tumors  and  cirrhosis,  most  centers  recommend  partial  re- 
section (if  feasible)  in  these  patients,  to  conserve  the 
availability  of  donor  livers. 

Patients  with  chronic  hepatitis  should  be  screened  for 
the  presence  of  liver  cancer.  Early  referral  before  the  can- 
cer spreads  outside  the  liver  will  increase  the  number  of 
patients  who  can  be  effectively  treated.  Because  the  organ 
supply  is  limited,  patients  with  cirrhosis  who  can  tolerate 
a partial  resection  should  have  it.  In  cases  where  the  tumor 
cannot  be  removed  with  a partial  liver  resection,  total  liver 
resection  with  liver  transplantation  is  the  only  proven 
curative  alternative.  While  a patient  is  waiting  for  a donor 
liver,  which  may  be  six  months  or  longer,  our  center  uses 
chemoembolization  and  neoadjuvant  chemotherapy  to 
control  disease.  Multicenter  trials  are  under  way  to  evalu- 
ate the  effectiveness  of  adjuvant  chemotherapy  in  these 
patients.  These  trials  should  provide  necessary  informa- 
tion as  to  the  best  combination  of  surgical  therapy  and 
chemotherapy  in  the  management  of  liver  tumor  cases. 

JOHN  P.  McVICAR.  MD 
Seattle.  Washington 

REFERENCES 

Olthoff  KM.  Rosove  MH.  Shackleton  CR.  et  al:  Adjuvant  chemotherapy  im- 
proves survival  after  liver  transplantation  for  hepatocellular  carcinoma.  Ann  Surg 
1995;221:734-743 

Schwartz  ME.  Sung  M.  Mor  E.  et  al:  A multidisciplinary  approach  to  hepato- 
cellular carcinoma  in  patients  with  cirrhosis.  J Am  Coll  Surg  1995;  180:596-603 

Tan  KC.  Rela  M.  Ryder  SD.  et  al:  Experience  of  orthotopic  liver  transplanta- 
tion and  hepatic  resection  for  hepatocellular  carcinoma  of  less  than  8 cm  in  pa- 
tients with  cirrhosis.  Br  J Surg  1995:  82:253-256 


1 66  WJM,  February  1 996—' Vo  I 1 64,  No.  2 


Epitomes — General  Surgery 


Skin-Sparing  Mastectomy  With 
Immediate  Tissue  Reconstruction 

Breast  cancer  is  frequently  treated  with  breast-con- 
serving techniques,  including  lumpectomy,  axillary  dis- 
section. and  radiation  therapy.  Mastectomy  with  lymph 
node  dissection  remains  the  treatment  of  choice  in  many 
patients,  however.  To  facilitate  patient  acceptance  of  this 
recommendation,  skin-sparing  mastectomy  and  immedi- 
ate transverse  rectus  abdominis  myocutaneous  (TRAM) 
flap  reconstruction  were  developed  in  1991.  This  proce- 
dure satisfies  oncologic  requirements  and  provides  supe- 
rior reconstructive  results  compared  with  conventional 
techniques. 

The  proper  surgical  treatment  of  breast  cancer 
requires  the  removal  of  the  nipple-areolar  complex  and 
previous  biopsy  scars  in  the  process  of  mastectomy. 
Previously  an  elliptical  incision  was  designed  to  satisfy 
these  criteria.  This  provided  for  a straight-line  closure 
when  no  reconstruction  was  done  but  produced  a dis- 
tinctly patchwork  appearance  when  immediate  tissue 
reconstruction  was  performed.  Because  patients  increas- 
ingly seek  immediate  reconstruction  and  express  a 
greater  preference  for  reconstruction  with  their  own  tis- 
sue, newer  methods  were  sought  that  would  improve  the 
results  while  maintaining  strict  oncologic  standards. 

Of  note,  several  reviews  have  determined  that  imme- 
diate myocutaneous  flap  breast  reconstruction  results  in 
no  significant  differences  in  patient  survival  and  in  the 
detection  of  recurrences  when  compared  with  mastec- 
tomy alone.  Patients  may  also  undergo  radiation  therapy 
if  necessary  after  this  type  of  reconstruction. 

Technically,  skin-sparing  mastectomy  involves  the 
same-thickness  skin  flaps  as  in  a conventional  modified 
radical  mastectomy  but  is  performed  through  a limited 
incision  that  is  dictated  by  the  position  of  previous  biopsy 
scars.  The  natural  inframammary  crease  is  preserved. 
Axillary  dissection  may  be  done  through  a separate 
transaxillary  incision.  The  result  is  a completed  mastec- 
tomy with  all  breast  tissue  removed  and  an  empty  breast 
skin  envelope.  The  removed  skin  is  then  replaced  with 
abdominal  skin.  The  remaining  skin  is  removed  from  the 
TRAM  flap,  which  is  placed  in  the  breast  envelope  as  a 
living  implant.  The  flap  therefore  settles  into  the  breast’s 
natural  contour,  resulting  in  a superior  aesthetic  shape 
that  closely  resembles  the  natural  breast. 

From  1993  to  the  present,  we  have  performed  skin- 
sparing mastectomies  with  TRAM  flap  reconstruction  on 
31  patients  at  the  University  of  Washington  Medical 
Center  (Seattle).  We  select  patients  for  immediate  recon- 
struction who  are  unlikely  to  require  irradiation  and  who 
are  anticipated  to  have  fewer  than  three  positive  lymph 
nodes.  Of  the  31  patients,  5 underwent  bilateral  skin- 
sparing procedures.  Of  the  total  of  36  TRAM  flaps  thus 
performed,  12  were  transferred  microsurgically  as  free 
TRAM  flaps  and  24  by  standard  pedieled  techniques.  All 
flaps  healed  without  serious  complications,  and  no  pa- 
tients sustained  delays  in  further  treatment  because  of 
problems  related  to  their  reconstructions. 


Skin-sparing  mastectomy  with  immediate  autogenous 
reconstruction  provides  superior  results  to  traditional 
techniques  and  improved  patient  satisfaction  while  main- 
taining all  appropriate  oncologic  principles  for  surgical 
resection.  This  provides  an  excellent  treatment  of  patients 
when  breast-conserving  techniques  are  not  applicable. 
This  technique  is  not  appropriate  when  the  immediate  re- 
construction is  performed  with  implants  and  should  not 
be  applied  when  the  mastectomy  is  done  for  recurrence 
in  an  irradiated  breast  following  unsuccessful  breast- 
conserving  therapy. 

RICHARD  P.  RAND,  MD 
DAVID  R.  BYRD.  MD 
BENJAMIN  O.  ANDERSON.  MD 
ROGER  MOE.  MD 
Seattle,  Washington 
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Thromboembolism  Prophylaxis 
in  Surgical  Patients 

Venous  thromboembolism  continues  to  be  a major 
cause  of  morbidity  and  mortality  in  surgical  patients  and 
those  who  have  survived  severe  injury.  Deep  venous 
thrombosis  (DVT)  occurs  in  19%  to  25%  of  patients  being 
treated  surgically  and  in  more  than  50%  of  trauma 
patients.  Currently  symptomatic  pulmonary  embolism 
develops  in  1%  to  2%  of  trauma  patients  and,  of  these, 
25%  to  50%  die.  Those  at  highest  risk  of  thromboem- 
bolism are  patients  undergoing  major  thoracic  or  abdomi- 
nal operations;  those  suffering  fractures  of  the  spine, 
pelvis,  or  lower  extremities;  or  patients  older  than  30 
years.  Because  of  the  common  occurrence  of  thromboem- 
bolic complications  in  surgical  patients,  it  is  important  that 
surgeons  have  an  effective  approach  to  their  prevention. 

Available  methods  of  thromboembolism  prophylaxis 
include  pharmacologic  (heparin),  mechanical  (sequential 
compression  devices  and  foot  pumps),  and  surgical 
(caval  filters).  Heparin  therapy  is  currently  the  standard. 
Both  the  mechanical  and  the  surgical  methods  of  prophy- 
laxis are  used  when  heparin  therapy  is  contraindicated  or 
has  failed. 

Several  heparin  regimens  are  used  widely:  low-dose 
heparin  (5,000  units  administered  subcutaneously  twice 
or  three  times  a day),  adjusted-dose  heparin  (enough  to 
raise  the  partial  thromboplastin  time  [aPTT]  5 seconds 
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above  normal),  and  unmonitored  low-molecular-weight 
heparin  (30  mg  given  subcutaneously  twice  per  day). 

Both  unfractionated  (standard)  and  low-molecular- 
weight  heparin  exert  their  anticoagulant  effect  through  the 
potentiation  of  antithrombin  111.  Therefore,  for  any  he- 
parin regimen  to  be  effective  in  preventing  thrombosis, 
the  patient  must  have  adequate  antithrombin  111  levels.  We 
and  others  have  recently  shown  that  the  majority  of  se- 
verely injured  patients  have  antithrombin  III  levels  that 
are  substantially  depressed.  Therefore,  the  patients  at 
highest  risk  for  thromboembolism  have  low  antithrombin 
III  levels. 

In  the  past  decade,  the  approach  of  progressively  ad- 
justing the  heparin  dose  to  maintain  the  aPTT  above 
normal  (adjusted-dose  heparin)  has  been  shown  to  be 
superior  to  the  low-dose  approach  in  preventing  venous 
thromboembolism.  Adjusting  the  heparin  dose  compen- 
sates for  the  depleted  antithrombin  III  levels.  An  impor- 
tant note  is  that  the  increased  doses  of  heparin  used  with 
this  method  have  not  been  shown  to  result  in  more  or 
worse  bleeding  complications. 

A new  group  of  heparin  products,  low-molecular- 
weight  heparins,  has  recently  captured  great  interest. 
These  are  standard  heparins  that  have  been  subjected  to  a 
fractionation  process  to  yield  a purer  compound  with  a 
higher  concentration  of  the  subunit  responsible  for  the 
potentiation  of  antithrombin  III.  The  important  differ- 
ences between  standard  and  low-molecular-weight  he- 
parins are  that  low-molecular-weight  heparins  have  a 
longer  half-life,  a more  dependable  absorption,  a more 
potent  effect  on  antithrombin  III.  and  may  be  less  likely 
to  incite  heparin-induced  thrombocytopenia.  Despite 
these  possible  advantages,  a considerable  disadvantage  of 
the  low-molecular-weight  heparins  is  that  most  laborato- 
ries are  unable  to  monitor  their  anticoagulant  effect.  As 
with  standard  heparin,  low-molecular-weight  heparin  in 
the  absence  of  adequate  antithrombin  III  is  doomed  to  fail 
at  preventing  thromboembolism. 

Several  low-molecular-weight  heparins  are  available 
in  Canada,  and  now  there  are  two  in  the  United  States. 


These  products  are  protected  by  patents,  and  so  their 
manufacturers  have  an  interest  in  sponsoring  research  to 
promote  them.  But  the  majority  of  current  low-molecular- 
weight  heparin  efficacy  trials  have  compared  the  use  of 
low-molecular-weight  heparin  with  that  of  placebo  and 
low-dose  heparin  rather  than  with  adjusted-dose  heparin. 
The  trials  that  have  compared  the  use  of  low-molecular- 
weight  heparin  with  that  of  adjusted-dose  heparin  have 
failed  to  show  that  administering  low-molecular-weight 
heparin  further  reduced  the  overall  incidence  of  DVT.  The 
low-molecular-weight  heparin  regimens  have  DVT  rates 
of  12%  to  16%  in  surgical  patients  and  30%  in  severely 
injured  patients.  This  failure  to  prevent  DVT  is  most 
likely  the  result  of  an  inadequate  heparin  effect  due  to  anti- 
thrombin III  depletion.  Until  monitoring  of  low-molecu- 
lar-weight heparin  becomes  more  feasible,  this  failure  will 
persist. 

In  summary,  for  patients  undergoing  a major  operation 
or  who  are  severely  injured,  we  recommend  the  following 
measures.  Patients  without  specific  contraindications  to 
heparin  should  be  given  enough  heparin  to  maintain  their 
aPTT  5 seconds  above  normal  (adjusted  dose).  Those  pa- 
tients who  have  a contraindication  to  heparin  and  are  at  a 
low  to  moderate  risk  for  thromboembolism  should  have  a 
mechanical  method  of  prophylaxis  used.  Those  patients 
with  contraindications  to  heparin  who  are  at  high  risk 
should  have  a caval  filter  placed. 

JOHN  T.  OWINGS.  MD 

Sacramento.  California 
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Alerts,  Notices,  and  Case  Reports 


Cerebellar  Hemangioblastoma 
Presenting  as  Secondary 
Erythrocytosis  and 
Aspiration  Pneumonia 

HANADI  M.  FARRUKH,  MD 

Salt  Lake  City,  Utah 

Hemangioblastomas  are  rare  benign  tumors  that  oc- 
cupy the  central  nervous  system  and  other  organs  such  as 
kidney,  liver,  and  pancreas.  They  constitute  between  1% 
and  2%  of  all  intracranial  tumors,  and  among  posterior 
fossa  tumors,  their  incidence  averages  11%.  Heman- 
gioblastomas occur  more  commonly  in  men  than  in 
women,  with  the  highest  incidence  being  in  the  third  and 
the  sixth  decades  of  life.'  The  association  of  erythrocyto- 
sis with  hemangioblastomas,  which  was  first  recognized 
in  1943,2  occurs  in  5%  to  30%  of  cases. IJ'5 

A cerebellar  hemangioblastoma  can  present  either  as 
an  isolated  finding  or  as  a manifestation  of  von  Hippel- 
Lindau  disease,  which  consists  of  retinal  hemangioma,  re- 
nal cell  carcinoma  or  renal  cyst,  pheochromocytoma,  and 
cerebellar  hemangioblastoma.  A family  history  of  von 
Hippel-Lindau  disease  with  one  of  these  manifestations  is 
sufficient  to  make  a diagnosis  of  von  Hippel-Lindau  dis- 
ease.6 It  is  an  autosomal  dominant  disease  related  to  a 
deletion  of  the  tumor  suppressor  gene  on  the  short  arm  of 
chromosome  3.  The  gene  was  first  discovered  by  posi- 
tional cloning  in  1989.7 

Most  patients  with  cerebellar  hemangioblastomas  pre- 
sent with  symptoms  due  to  intracranial  hypertension 
(85%),  dizziness  and  disturbance  of  equilibrium  (37.5%), 
disturbance  of  gait  (25%),  and  mental  confusion  (10%).' 

Report  of  a Case 

The  patient,  a 70-year-old  woman,  was  admitted  with 
aspiration  pneumonia  and  hypoxemia.  A year  before  ad- 
mission, she  started  having  pressure-type  occipital 
headaches  as  often  as  three  times  a week  associated  with 
dyspnea  on  minimal  exertion.  Five  months  later,  she  saw 
her  family  physician  for  these  headaches  and  was  found 
to  have  a mildly  elevated  blood  pressure  of  140/106  mm 
of  mercury  and  a hematocrit  of  0.64  (64%)  with  a normal 
leukocyte  count,  platelet  count,  and  red  cell  indices.  The 
results  of  a cardiac  workup,  including  an  electrocardio- 
gram and  an  exercise  tolerance  test,  were  normal.  A pul- 
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monary  workup  revealed  a normal  chest  x-ray  film,  spiro- 
metric  findings,  and  arterial  blood  gas  values,  with  a Pao, 
of  71  mm  of  mercury  with  the  patient  breathing  room  air 
and  an  oxygen  saturation  of  92%.  Over  the  next  six 
months,  she  was  treated  with  eight  successive  phle- 
botomies. Her  symptoms  progressed  to  include  ataxia,  a 
4.5-kg  (10-lb)  weight  loss,  and  occasional  diplopia.  Two 
months  later,  dysphagia  to  solids  and  liquids  developed, 
and  she  had  severe  coughing  after  oral  intake.  An  upper 
gastrointestinal  series  showed  mild  esophageal  dysmotil- 
ity  without  evidence  of  reflux,  mass,  or  stricture.  A sub- 
sequent chest  x-ray  film  was  consistent  with  aspiration 
pneumonia,  with  barium  observed  in  the  lungs. 

On  admission,  the  patient  had  dyspnea  with  a respira- 
tory rate  of  32  per  minute.  She  was  afebrile  and  had  a 
blood  pressure  of  1 50/90  mm  of  mercury.  Examination  of 
her  lungs  revealed  diffuse  rhonchi.  There  was  no 
splenomegaly.  The  neurologic  examination  showed  nys- 
tagmus to  lateral  gaze.  Finger-to-nose  and  heel-to-shin 
tests  were  normal.  Her  gait  was  ataxic  and  broad-based 
with  a tendency  to  deviate  to  the  right. 

Admission  laboratory  values  showed  a leukocyte 
count  of  10.9  X 109  per  liter  (10,900  per  mm’)  and  a 
hematocrit  of  0.48  (48%),  with  a simultaneously  normal 
serum  erythropoietin  level  of  19  U per  liter  (normal,  3.5 
to  22.0  U per  liter  for  persons  with  normal  hematocrit,  as 
measured  by  enzyme-linked  immunosorbent  assay).*  Her 
platelet  count  was  372  X 10‘'  per  liter  (372,000  per  mm’). 
Serum  electrolyte  values  were  normal.  The  Pao,  was  52 
mm  of  mercury  with  the  patient  breathing  room  air. 

Because  of  the  presentation,  a cerebellar  heman- 
gioblastoma encroaching  on  the  brain  stem  was  sus- 
pected. Magnetic  resonance  imaging  of  the  head  with 
gadolinium  enhancement  showed  an  inferior  midline 
cerebellar  mass  that  extended  partially  through  the  fora- 
men magnum.  The  mass  had  high  vascularity  and  cystic 
foci,  suggesting  a hemangioblastoma.  There  was  evi- 
dence of  mild  enlargement  of  the  ventricles,  representing 
partial  obstruction  of  the  fourth  ventricle  (Figure  1 ). 

A cerebral  angiogram  showed  that  the  mass  was  sup- 
plied by  both  the  right  and  left  anteroinferior  cerebellar 
arteries,  both  the  right  and  left  posteroinferior  cerebellar 
arteries,  and  the  distal  aspect  of  the  left  superior  cerebel- 
lar artery  (Figure  2).  Because  of  the  “on  passage”  supply, 
embolization  was  not  feasible. 

An  intravenous  pyelogram  showed  normal  kidneys.  A 
computed  tomographic  scan  of  the  abdomen  showed  mild 
bilateral  adrenal  hyperplasia  with  a possible  left  renal 
cyst.  An  ophthalmologic  consultation  ruled  out  retinal  he- 
mangioblastomas. There  was  no  family  history  of  von 
Hippel-Lindau  disease;  therefore,  this  was  considered  an 
isolated  case  of  cerebellar  hemangioblastoma  without  ev- 
idence of  von  Hippel-Lindau  disease. 

The  patient  underwent  excision  of  the  tumor,  and  sub- 
sequently she  had  intracerebellar  hemorrhage  in  the 
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Figure  1. — Magnetic  resonance  imaging  of  the  head  with 
gadolinium  enhancement  shows  the  cystic  nature  of  the  cerebel- 
lar tumor. 

resection  bed  with  mass  effect.  Despite  attempted  evacu- 
ation of  the  hematoma,  the  patient  went  into  a deep  coma 
and  died  within  48  hours.  Pathologic  examination  of  the 
tumor  revealed  thin-walled  capillary  vessels  mixed  with 
stromal  cells,  consistent  with  hemangioblastoma. 

Discussion 

This  patient  presented  with  occipital  headaches  and 
erythrocytosis.  The  absence  of  associated  leukocytosis, 
thrombocytosis,  or  splenomegaly  ruled  against  the  diagno- 
sis of  polycythemia  vera  and  in  favor  of  secondary  eryth- 
rocytosis. Secondary  erythrocytosis  is  caused  by  several 
disorders,  including  chronic  lung  disease  or  alveolar 
hypoventilation,  cardiovascular  right-to-left  shunt,  cobalt 
toxicity,  renal  diseases,  congenitally  decreased  2,3- 
diphosphoglycerate  levels,  carboxyhemoglobinemia,  adre- 
nocortical hypersecretion,  and  various  tumors.9'" 

The  most  common  type  of  tumor  associated  with  sec- 
ondary erythrocytosis  is  renal  cell  carcinoma.10  Less  com- 
mon are  cerebellar  and  adrenal  hemangioblastoma,10 
hepatoma,  uterine  leiomyoma,  ovarian  carcinoma,  and 
pheochromocytoma.  Usually  the  red  cell  indices  return  to 
normal  after  the  tumor  is  resected.1214 

The  association  between  cerebellar  hemangioblas- 
tomas and  erythrocytosis  was  first  recognized  in  1943.2  In 
1960  it  was  shown  that  the  fluid  aspirated  from  a cystic 
cerebellar  tumor  and  administered  subcutaneously  to 


fasted  rats  caused  pronounced  stimulation  of  erythro- 
poiesis  as  measured  by  the  incorporation  of  ferrous  sul- 
fate Fe  59  into  the  red  cells.  This  was  not  observed, 
however,  when  concentrated  urine,  plasma,  ventricular,  or 
spinal  fluid  was  used.15  In  that  study,  the  investigators 
were  not  able  to  demonstrate  the  production  of  red  cells 
by  the  cerebellar  tumor  or  other  extramedullary  cells.  In 
1952  it  was  suggested  that  hemangioblastomas  may  ei- 
ther be  erythropoietic  or  cause  erythrocytosis  by  disturb- 
ing oxygenation  due  to  arteriovenous  shunts  in  the 
hemangioblastoma.16  Other  investigators  were  later  able 
to  show  histologically  the  presence  of  foci  of  ex- 
tramedullary hematopoiesis  by  the  tumor  itself.  In  1991 
islands  of  normoblasts  were  observed  in  4 of  26  heman- 
gioblastomas studied.17 

The  first  radioimmunoassay  evidence  of  the  ectopic 
production  of  erythropoietin  was  demonstrated  in  1991  in 
the  cyst  fluid  of  a patient  with  recurrent  intracranial  he- 
mangioblastomas and  von  Hippel-Lindau  disease.11* 

The  most  convincing  and  direct  evidence  of  ectopic 
erythropoietin  production  by  the  tumor  was  shown  when 
erythropoietin  messenger  RNA  was  detected  in  the  tumor 
of  an  erythropoietic  patient  with  a cerebellar  heman- 
gioblastoma.13 With  the  use  of  Northern  blot  analysis  of 
cyst  fluid  from  patients  with  erythrocytosis,  a positive  hy- 
bridization signal  with  a human  erythropoietin  comple- 
mentary DNA  probe  was  noted;  in  contrast,  RNA  from 
tumors  of  patients  without  erythrocytosis  failed  to  show  a 
positive  signal. 

In  our  patient,  the  serum  erythropoietin  level  was  nor- 
mal. The  same  has  been  observed  by  other  investigators,1213 
who  were  unable  to  detect  elevated  serum  erythropoietin 
levels  in  patients  with  erythrocytosis.  This  is  contrary  to 
the  observations  in  one  repoil  in  which  a patient  had  an  el- 
evated serum  erythropoietin  level."*  It  is  possible  that  the 
small  amount  of  erythropoietin  produced  by  heman- 
gioblastomas is  potent  enough  to  cause  erythrocytosis 
without  causing  a substantially  elevated  serum  erythropoi- 


Figure  2. — Cerebral  angiography  shows  the  vascularity  of  the 
cerebellar  tumor. 
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etin  level.  Other  explanations  include  intermittent  produc- 
tion or  the  release  of  erythropoietin13  or  a circadian  varia- 
tion of  the  erythropoietin  level.19 

Cerebellar  hemangioblastomas  are  benign  tumors  that 
can  be  solid,  cystic,  or  a combination  of  both.  Although 
they  are  benign,  their  course  might  be  malignant  because 
of  their  tendency  to  recur  as  long  as  ten  years  after  initial 
tumor  excision.  The  frequency  of  recurrence  is  approxi- 
mately 25%. u'20'22  When  the  clinical  profiles  and  histo- 
pathologic features  of  26  patients  with  recurring  and 
nonrecurring  hemangioblastomas  were  retrospectively 
examined,  patients  with  recurring  tumors  tended  to  be 
younger,  with  a mean  age  of  22.3  versus  43.8  years  for 
nonrecurring  tumors;  they  had  a shorter  duration  of  symp- 
toms, a smaller  volume  of  tumor,  a higher  hematocrit,  and 
the  tumors  were  multicentric.20  In  addition,  patients  with 
von  Hippel-Lindau  disease  were  prone  to  recurrent  tu- 
mors. Men  had  a higher  incidence  of  tumor  recurrence 
than  women.  Pathologically  recurring  tumors  were  small 
and  noncystic,  whereas  nonrecurring  tumors  were  larger 
and  highly  cystic.  In  addition,  incomplete  surgical  exci- 
sion correlated  with  tumor  recurrence.22 

Total  excision  is  curative.  Radiation  therapy  with  40  to 
50  Gy  (4,000  to  5,500  rad)  over  four  to  six  weeks  is  rec- 
ommended for  tumors  not  amenable  to  complete  exci- 
sion, like  solid  hemangioblastomas  that  commonly  occur 
in  the  brain  stem.  Patients  receiving  40  to  50  Gy  had  a 
sevenfold  higher  chance  of  15-year  survival  than  patients 
receiving  low-dose  radiotherapy  of  20  to  30  Gy.23 

In  summary,  patients  who  present  with  secondary  eryth- 
rocytosis  and  neurologic  findings  should  be  suspected  to 
have  central  nervous  system  hemangioblastomas.  Patients 
with  von  Hippel-Lindau  disease  and  their  families  should 
be  counseled  because  it  is  an  autosomal  dominant  disorder 
that  carries  a poor  prognosis  if  it  goes  unrecognized. 
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Pulmonary  Hemorrhage 
in  an  Adolescent  With 
Henoch-Schonlein  Purpura 
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Henoch-Schonlein  purpura  is  a vasculitic  syndrome, 
primarily  observed  in  children,  that  is  characterized  by  a 
nonthrombocytopenic  purpuric  rash,  arthralgia  or  arthri- 
tis, abdominal  pain  often  with  gastrointestinal  bleeding, 
and  nephritis.  A high  frequency  of  decreased  diffusion  ca- 
pacity in  children  has  been  demonstrated  with  Henoch- 
Schonlein  purpura,1  but  clinically  important  pulmonary 
disease  is  unusual.  We  report  the  case  of  a 15-year-old 
boy  with  Henoch-Schonlein  purpura  in  whom  acute,  bilat- 
eral, life-threatening  pulmonary  hemorrhage  developed. 

Report  of  a Case 

The  patient,  a previously  healthy  15-year-old  boy,  was 
admitted  to  a local  hospital  because  for  two  days  he  had 
had  fever,  sore  throat,  arthralgia,  abdominal  pain,  and  an 
urticarial  or  purpuric  rash  on  his  extremities  and  buttocks. 
He  was  diagnosed  with  streptococcal  pharyngitis  by 
throat  culture  and  was  treated  with  penicillin.  His  blood 
pressure  progressively  increased,  and  he  had  heme-posi- 
tive stools,  hematuria,  and  proteinuria.  The  rash  pro- 


(Carter  ER,  Guevara  JP,  MofFitt  DR:  Pulmonary  hemorrhage  in  an  ado- 
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Figure  1. — A chest  radiograph  was  taken  about  3 hours  after  the 
patient's  acute  respiratory  decompensation.  A large  right  pleural 
effusion  has  resolved  with  the  placement  of  a chest  tube.  There 
are  new,  diffuse  alveolar  infiltrates  with  air  bronchograms 
throughout  the  left  lung  fields. 

gressed  to  large,  palpable  purpuric  lesions  on  the  distal 
upper  extremities,  thighs,  and  buttocks,  and  he  was  diag- 
nosed with  Henoch-Schonlein  purpura. 

Ten  days  after  his  symptoms  began,  the  patient  was 
transferred  to  Madigan  Army  Medical  Center  (Tacoma, 
Washington)  where  the  diagnosis  was  confirmed  by  the 
presence  of  a palpable  purpuric  rash  primarily  on  the 
lower  extremities  and  buttocks,  severe  arthralgia  and 
arthritis,  abdominal  pain  associated  with  grossly  bloody 
stools,  and  nephritis.  His  blood  pressure  was  172/104  mm 
of  mercury  despite  treatment  with  nifedipine,  hydralazine 
hydrochloride,  and  furosemide.  Laboratory  tests  elicited 
the  following  values:  leukocyte  count,  36.5  X lO"  per  liter 
(36,500  per  min'),  with  a predominance  of  neutrophils; 
hematocrit,  0.39  (39%);  platelet  count,  313  X 10l)  per  liter 
(313,000  per  mm');  erythrocyte  sedimentation  rate,  7 mm 
per  hour;  serum  urea  nitrogen,  25.5  mmol  per  liter  (71  mg 
per  dl);  serum  creatinine.  1 15  p.mol  per  liter  (1.3  mg  per 
dl);  serum  albumin,  18  grams  per  liter;  C3,  0.6  grams  per 
liter  (normal,  0.6  to  1.2),  and  C4,  0.15  grams  per  liter  (nor- 
mal, 0.2  to  0.5);  and  a negative  antinuclear  antibody 
(ANA)  titer. 

Two  days  after  admission,  a right  pleural  effusion  de- 
veloped, and  a thoracentesis  was  done,  removing  300  ml 
of  pleural  fluid — a transudate,  with  a ratio  of  pleural  fluid 
lactate  dehydrogenase  (LDH)  to  serum  LDH  of  0.07. 
About  an  hour  later,  the  patient  became  acutely  dyspneic, 
and  his  oxygen  saturation  decreased  abruptly  to  80% 
while  he  was  receiving  100%  oxygen.  An  endotracheal 
tube  was  inserted,  and  large  amounts  of  red  frothy  secre- 
tions were  suctioned  from  the  trachea.  Mechanical  venti- 
lation was  begun  and  a right  chest  tube  placed:  the  pleural 
fluid  evacuated  by  the  chest  tube  was  not  grossly  bloody 
(pleural  fluid  erythrocyte  count,  2.44  X 1 0"  per  liter 
[2,440  per  mm1]).  A chest  radiograph  revealed  new  infil- 
trates in  the  left  upper  and  lower  lung  fields,  no  pneu- 


ABBREVIATIONS USED  IN  TEXT 

ANA  = antinuclear  antibody 
LDH  = lactate  dehydrogenase 
SLE  = systemic  lupus  erythematosus 


mothorax,  and  resolution  of  the  right  pleural  effusion 
(Figure  1).  His  hematocrit  decreased  from  0.32  to  0.22, 
and  he  was  transfused  with  four  units  of  packed  red  blood 
cells.  A ventilation-perfusion  lung  scan  was  interpreted  as 
showing  a low  probability  for  pulmonary  embolus.  A pul- 
monary artery  catheter  was  placed,  and  his  initial  pul- 
monary capillary  wedge  pressure  was  28  mm  of  mercury, 
which  decreased  to  18  mm  of  mercury  within  several 
hours.  He  had  an  elevated  cardiac  index  (>7.5)  and  low 
systemic  vascular  pressures,  and  an  echocardiogram  doc- 
umented normal  ventricular  function. 

A course  of  intravenously  administered  methylpred- 
nisolone  sodium  succinate,  125  mg  every  six  hours,  was 
started.  He  improved,  and  mechanical  ventilation  was  dis- 
continued after  three  days.  Two  days  later,  he  became 
acutely  hypoxemic  and  again  required  mechanical  venti- 
lation. A chest  radiograph  at  that  time  revealed  clearing  of 
the  left  lung  infiltrates  and  a new  right  upper  lobe  infil- 
trate. His  hematocrit  decreased  abruptly  from  0.27  to 
0.23.  He  improved  rapidly  and  was  extubated  two  days 
later.  Within  a week,  his  lung  infiltrates  had  completely 
resolved,  he  had  no  respiratory  symptoms,  and  he  had 
normal  oxygen  saturation  while  breathing  room  air.  His 
regimen  of  methylprednisolone  lasted  a total  of  nine  days: 
500  mg  per  day  for  four  days,  300  mg  per  day  for  four 
days,  and  160  mg  for  one  day;  this  was  followed  by  a 
course  of  oral  prednisone  for  four  days.  He  required  no 
further  immunosuppressive  therapy. 

Ten  months  after  the  incident,  the  patient  had  no  res- 
piratory symptoms  and  had  normal  pulmonary  function: 
forced  vital  capacity  and  forced  expired  volume  in  one 
second,  both  100%  of  predicted  values;  total  lung  capac- 
ity, 99%  of  predicted  values;  and  single-breath  diffusing 
capacity,  88%  of  predicted  values.  His  hematuria,  hyper- 
tension, and  proteinuria  had  completely  resolved,  and  he 
had  had  no  recurrence  of  skin  rashes,  arthralgia,  or  ab- 
dominal pain.  He  remains  disease-free  at  the  time  of  this 
report,  more  than  1 8 months  since  his  initial  presentation. 

Discussion 

Henoch-Schonlein  purpura,  a vasculitic  syndrome  of 
unknown  cause,  is  usually  a mild,  self-limited  disease 
most  commonly  affecting  children  between  2 and  10 
years  of  age,  but  it  has  been  observed  in  older  children 
and  adults.2'1  Serious  complications  of  the  syndrome  usu- 
ally involve  the  kidneys  (nephritis)  and  occasionally  the 
gastrointestinal  tract  or  the  central  nervous  system.  Clini- 
cally important  pulmonary  complications  are  rare. 

Our  patient  had  three  of  the  four  American  College  of 
Rheumatology  criteria  for  Henoch-Schonlein  purpura: 
palpable  purpura  without  thrombocytopenia,  age  20  years 
or  younger  at  disease  onset,  and  gastrointestinal  bleeding.'' 
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The  fourth  criterion,  extravascular  or  perivascular  granu- 
locytes on  skin  biopsy,  was  not  met  because  our  patient 
did  not  have  a biopsy.  The  differential  diagnosis  for  this 
patient  includes  other  vasculitic  diseases  that  have  been  as- 
sociated with  pulmonary  hemorrhage:  Wegener  granulo- 
matosis, systemic  lupus  erythematosus  (SLE),  and 
polyarteritis  nodosa.  Our  patient  had  a normal  ANA  level, 
indicating  a less  than  0.14%  chance  of  having  SLE.6lp"’-'91 
His  complement  levels  were  slightly  decreased,  which  is 
consistent  with  SLE,  but  about  19%  of  patients  with 
Henoch-Schonlein  purpura  also  have  low  levels.5  Wegener 
granulomatosis  can  be  difficult  to  differentiate  from 
Henoch-Schonlein  puipura  early  in  the  disease  course.7 
We  did  not  assess  for  antineutrophilic  cytoplasmic  anti- 
bodies primarily  because  at  the  time  of  evaluation,  the  di- 
agnosis of  Henoch-Schonlein  purpura  was  not  in  question. 
Nevertheless,  we  think  that  our  patient  did  not  have  We- 
gener granulomatosis  because  he  did  not  present  with  any 
upper  respiratory  tract  clinical  findings,  and  without  any 
long-term  immunosuppressive  therapy,  he  has  remained 
free  of  respiratory  symptoms  for  more  than  a year  after  the 
onset  of  the  illness.  This  would  be  extremely  unusual  for  a 
patient  with  Wegener  granulomatosis.8 

Polyarteritis  nodosa  can  present  similarly  to  Henoch- 
Schonlein  purpura.  There  are  no  specific  laboratory  tests 
that  can  confirm  a diagnosis  of  polyarteritis  nodosa,  but 
histologic  examination  of  involved  tissues  can  be  useful. 
We  did  not  do  any  biopsies  on  our  patient,  but  we  think 
that,  although  we  did  not  rule  out  polyarteritis  nodosa,  it 
was  unlikely  in  our  patient  for  the  following  reasons.  It  is 
rare  in  children.  The  rash  of  this  disorder  tends  to  persist 
for  weeks  and  to  extend  over  the  entire  body,9  whereas  our 
patient  had  the  characteristic  Henoch-Schonlein  purpuric 
rash  over  the  lower  extremities  and  buttock,  which  re- 
solved within  two  weeks.  Polyarteritis  nodosa  is  charac- 
terized by  a progressive  course  with  an  extremely  high 
mortality  if  not  treated  with  long-term  immunosuppres- 
sive therapy. 6lpp,238'1W91,9-10  Our  patient,  after  receiving  just 
one  short  course  of  corticosteroids,  has  remained  free  of 
any  skin,  renal,  or  lung  problems  for  more  than  a year 
since  his  acute  illness  began.  Although  possible,  this 
would  be  highly  unlikely  if  he  had  polyarteritis  nodosa.6 

Even  though  serious  pulmonary  complications  of 
Henoch-Schonlein  purpura  are  rare,  they  have  been 
reported,  with  the  most  common  one  being  pulmonary 
hemorrhage.  We  identified  15  cases  of  pulmonary  hemor- 
rhage associated  with  this  disorder  reported  in  the  litera- 
ture.24'1218 Of  the  15  patients,  6 died  as  a result  of  the 
pulmonary  hemorrhage,  and  all  suffered  serious  morbid- 
ity. Of  the  15  patients,  11  were  either  adolescents  or 
adults,  and  all  had  severe,  multiorgan  involvement. 

Although  the  vast  majority  of  patients  in  whom 
Henoch-Schonlein  purpura  develops  are  2 to  10  years  old, 
most  of  those  reported  to  have  associated  pulmonary 
hemorrhage  have  been  adolescents  and  adults.  This  sug- 
gests that  pulmonary  hemorrhage  is  more  common  in 
adolescents  and  adults  with  this  syndrome  than  it  is  in 
younger  children. 


The  principal  cause  of  pulmonary  hemorrhage  in 
Henoch-Schonlein  purpura  is  a vasculitis  of  the  small  pul- 
monary blood  vessels,  especially  the  capillaries.1'1417  This 
patient's  elevated  pulmonary  capillary  wedge  pressure 
might  have  increased  his  risk  of  pulmonary  hemorrhage.  In 
addition,  he  had  mild  uremia  that  could  have  affected 
platelet  function,  further  predisposing  him  to  hemorrhage. 
Corticosteroids  have  been  used  in  the  hope  of  ameliorating 
the  vasculitis,  but  their  efficacy  has  not  been  established. 
Both  lack  of  response14  and  dramatic  improvement2  have 
been  reported.  Nevertheless,  it  seems  prudent  to  use  them 
in  high  doses  (200  to  1,000  mg  of  methylprednisolone  per 
day)  until  the  event  has  resolved  and  then  to  taper. 

Most  of  the  patients  reported  in  the  literature  with 
Henoch-Schonlein  purpura  and  pulmonary  hemorrhage 
were  older  and  had  more  severe  multiorgan  involvement 
than  the  typical  child  with  this  syndrome.  Patients  with  se- 
vere manifestations  of  Henoch-Schonlein  purpura,  espe- 
cially adolescents  and  adults,  are  at  risk  of  having  acute, 
life-threatening  pulmonary  hemorrhage.  Although  not 
proved,  early  treatment  of  this  high-risk  group  with  corti- 
costeroids should  be  considered  in  the  hope  of  decreasing 
the  morbidity  and  mortality  of  this  serious  complication. 
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Opisthorchis  viverrini  is  a parasite  that  commonly  in- 
fects cats,  dogs,  and  many  fish-eating  mammals;  humans 
who  ingest  infested  fish  may  become  incidental  hosts.  As 
much  as  90%  of  the  population  of  northeastern  Thailand 
and  Laos  harbors  this  parasite,  and  cholangiocarcinoma 
may  develop  in  as  many  as  half  of  those  infected.1'3  We  re- 
port a case  of  cholangiocarcinoma  associated  with  O 
viverrini  infection  in  a Laotian  immigrant,  and  we  discuss 
its  public  health  implications. 

Report  of  a Case 

The  patient,  a 43-year-old  woman  who  emigrated 
from  Laos  at  age  35,  was  admitted  to  a hospital  because 
of  progressive  fatigue  and  abdominal  pain  for  two  months 
and  jaundice  for  two  weeks.  Her  abdominal  pain  was 
sharp,  unremitting,  and  bandlike  across  her  abdomen.  She 
reported  having  no  bowel  movements  for  five  days  before 
admission.  She  did  not  have  diarrhea,  melena,  hema- 
tochezia,  nausea,  vomiting,  fever,  chills,  or  night  sweats. 
She  had  a bout  of  mild  upper  abdominal  pain  as  a young 
adult  and  was  told  she  had  “cysts  in  the  liver.”  There  was 
no  known  history  of  parasitic  infection,  blood  transfu- 
sions, hepatitis,  or  tuberculosis.  Her  medications  included 
ibuprofen  as  needed  for  pain  and  Chinese  herbs.  There 
was  no  family  history  of  cancer  or  liver  disease.  Further 
relevant  history  included  about  a 9-kg  (20-lb)  weight  loss 
attributed  to  a grief  reaction  following  the  death  of  her 
husband  in  a motor  vehicle  accident  eight  months  before 
admission. 

On  physical  examination,  she  was  small,  ill-appearing, 
and  icteric,  and  she  appeared  older  than  her  stated  age.  Her 
temperature  was  37°C,  pulse  rate  98  beats  per  minute, 
blood  pressure  115/65  mm  of  mercury,  and  respiratory 
rate  16  breaths  per  minute.  Relevant  findings  included  a 
protuberant  abdomen,  diminished  bowel  sounds,  a positive 
fluid  wave,  and  diffuse  mild  tenderness  without  guarding 
or  rebound.  Her  liver  was  nodular  and  measured  approxi- 
mately 14  cm  by  percussion.  The  spleen  was  not  felt.  The 
results  of  a pelvic  and  rectal  examination  were  normal. 

Routine  laboratory  test  results  were  remarkable  for 
mild  leukocytosis  with  a leftward  shift,  anemia,  hy- 
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Figure  1. — An  abdominal  computed  tomographic  study  shows 
multiple  masses  throughout  the  liver  (long  arrow)  and  dilated  in- 
trahepatic  biliary  ducts  (short  arrow). 


Figure  2. — Ovoid  eggs  typical  of  Opisthorchis  viverrini  are  found 
in  fine-needle  aspirate  of  the  patient's  liver  (original  magnifica- 
tion, x 900). 

pokalemia,  and  azotemia.  The  aminotransferase,  alkaline 
phosphatase,  lactate  dehydrogenase,  bilirubin,  and  tumor 
marker  CA  125  levels  were  elevated  (Table  1). 

An  abdominal  ultrasonogram  showed  moderate  as- 
cites and  a markedly  heterogeneous  texture  of  the  liver 
that  was  suggestive  of  multiple  hepatic  masses.  The  gall- 
bladder wall  was  circumferentially  but  mildly  thickened 
to  4 mm,  but  no  gallstones  were  seen.  An  abdominal  para- 
centesis was  done  (Table  1 ),  and  cytologic  examination  of 
the  fluid  did  not  elicit  malignancy.  An  abdominal  com- 
puted tomographic  (CT)  scan  showed  multiple  masses  in 
the  liver,  dilated  intrahepatic  biliary  ducts,  and  a throm- 
bosed portal  vein  (Figure  1).  A CT-guided  fine-needle  as- 
pirate of  a liver  lesion  showed  a poorly  differentiated 
adenocarcinoma,  consistent  with  cholangiocarcinoma, 
and  ovoid  parasite  eggs  typical  of  Opisthorchis  viverrini 
(Figure  2). 

We  informed  the  patient  and  her  family  of  her  poor 
prognosis  and  together  decided  on  a conservative  ap- 
proach. She  was  treated  for  a urinary  tract  infection  and 
given  blood  transfusions  for  anemia.  A therapeutic  large- 
volume  paracentesis  was  done  before  she  was  discharged. 
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TABLE  1 .—Admission  Laboratory  Test  Results  in  a 43-Year-Old  Woman 
With  Abdominal  Pain  and  jaundice 

Laboratory  Test,  units' 

Patient  Value 

Normal  Value 

Aspartate  aminotransferase,  U/liter 

302 

5-35 

Alanine  aminotransferase,  U/liter 

166 

7-56 

Alkaline  phosphatase,  U/liter 

655 

43-122 

Lactate  dehydrogenase,  U/liter 

4,802 

297-537 

Total  bilirubin,  p.mol/liter  ((mg/dl) 

113 

(6.6) 

3-18(0.2-1.0) 

Albumin,  grams/liter  (grams/dl) 

31 

(3.1) 

33-50  (3. 3-5.0) 

CA  125  (U/ml) 

(702) 

(0-16) 

Ascitic  fluid 

Leukocyte  count,  x lO’/liter  (/mm*) . . 

1.7 

(1,700) 

Differential  cell  count,  fraction  of  1 (%) 

Neutrophils 

0.04 

(4) 

Lymphocytes 

0.53 

(53) 

Monocytes 

0.39 

(39) 

Erythrocyte  count,  x 1 0’/liter  (/mmJ) . 

1.5 

(1,500) 

Lactate  dehydrogenase,  U/liter 

1,650 

Total  protein,  grams/liter  (grams/dl) . . 

3.1 

(31) 

Glucose,  mmol/liter  (mg/dl) 

5.6 

(101) 

Albumin,  grams/liter  (grams/dl) 

14 

(1.4) 

•Laboratory  values  are  given  in  Systeme  International  (SI)  units,  with  conventional  units  given  in  parentheses. 

She  was  sent  home  with  a patient-controlled  anesthesia 
pump  for  administering  subcutaneous  morphine.  As  an 
outpatient,  she  received  another  blood  transfusion  and 
large-volume  paracentesis  was  again  done,  but  she  died 
two  weeks  after  hospital  discharge.  Permission  for  an  au- 
topsy was  not  given. 

The  public  health  department  screened  her  family  for 
stool  ova  and  parasites.  Three  of  her  six  children  (ages  13, 
18,  and  24)  and  her  brother  had  stool  specimens  said  to  be 
positive  for  Clonorchis  species  ova  (30  by  15  mm),  which 
are  slightly  larger  but  otherwise  essentially  indistinguish- 
able from  O viverrini  ova  (30  by  12  mm).4 

Discussion 

Opisthorchis  viverrini  is  an  organism  belonging  to  the 
class  Trematoda  (fluke).  It  is  small  (7  to  12  mm  by  1.5  to 
3 mm),  yellow-red,  leaflike  in  shape,  rounded  posteriorly, 
and  tapered  at  its  anterior  end,  with  both  an  oral  and  a 
smaller  ventral  sucker.  In  endemic  areas,  people  or  other 
mammals  become  infected  by  eating  raw  or  undercooked 
fish  that  carry  the  metacercariae.  The  ingested  metacer- 
cariae  excyst  in  the  duodenum  and  migrate  up  the  am- 
pulla of  Vater  to  the  bile  ducts,  where  they  mature  in 
about  a month.  The  adult  worms  produce  eggs  that  are 
then  passed  into  the  bile  ducts  and  into  the  feces.  The 
eggs  hatch  after  being  ingested  by  a Bithynia  species 
snail,  the  first  intermediate  host.  Cercariae  emerge  from 
the  snail  and  are  free-swimming  organisms  before  invad- 
ing freshwater  fish  and  crayfish,  the  second  intermediate 
hosts,  where  they  encyst  as  metacercariae.3-4  The  complete 
life  cycle  is  about  four  months.  Adult  worms  have  a life 
span  of  more  than  ten  years. 

Opisthorchis  viverrini  is  the  most  common  food- 
borne  parasite  identified  in  Thailand,  where  an  estimated 
6 to  7 million  people  are  infected  with  it.  This  costs  the 


country  about  $65  million  per  year  in  wage  loss  and  $19.4 
million  per  year  in  medical  care.5  People  from  endemic 
regions  (Thailand,  Laos,  Cambodia,  and  Malaysia)  eat 
ground,  raw,  and  salt-fermented  freshwater  fish  daily.3-6 
They  usually  become  infected  in  their  childhood  or  ado- 
lescent years  and  carry  this  infection  throughout  their  life- 
time if  they  are  not  treated.  Each  time  an  infected  raw  fish 
is  ingested,  the  worm  burden  increases.3 

Most  persons  infected  with  O viverrini  are  asympto- 
matic. As  the  worm  burden  increases,  usually  in  those 
older  than  30  years,  anorexia,  weakness,  nausea,  diarrhea, 
flatulence,  and  episodes  of  right  upper  quadrant  and 
epigastric  pain  may  develop.  On  physical  examination, 
acutely  infected  patients  may  have  fever,  jaundice, 
and  tender  hepatomegaly.  Signs  and  symptoms  due  to 
complications  of  opisthorchiasis  include  cholecystitis, 
cholangitis,  obstructive  jaundice,  cholelithiasis,  and  chol- 
angiocarcinoma.1-3-4 

Although  the  results  of  laboratory  tests  of  hepatic 
function  are  often  within  normal  limits,  acute  infections 
may  be  associated  with  elevated  serum  bilirubin  levels 
and  other  indices  of  abnormal  liver  function.  Eosinophilia 
may  be  seen  and,  when  present,  is  usually  below  20%.3-4 
Asymptomatic  hepatobiliary  abnormalities  may  be 
observed  by  ultrasonography:  enlargement  of  the  liver 
and  gallbladder,  decreased  gallbladder  contractility,  the 
presence  of  sludge,  and  enhanced  echogenicity  of  portal 
vein  radicles.3  Pathologic  changes  in  the  bile  ducts  are 
related  to  the  intensity  and  duration  of  infection.  They 
include  inflammatory  cell  exudation  and  desquamation  of 
the  epithelial  lining,  with  the  subsequent  development  of 
adenomatous  hyperplasia  and  periductal  fibrosis.3-4 

The  diagnosis  is  usually  made  by  identifying  the  eggs 
in  stool  specimens,  although  eggs  will  also  be  present  in 
duodenal  aspirates  and  bile  from  any  source.  Egg  produc- 
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tion  can  be  intermittent;  thus,  stool  specimens  from 
different  days  may  have  to  be  examined  to  make  the  diag- 
nosis. If  there  is  obstructive  jaundice— as  in  our  patient — 
eggs  may  not  pass  into  the  intestine,  and  stool  specimens 
may  be  persistently  normal.2-4 

In  our  patient,  the  diagnosis  was  established  after  a 
liver  biopsy  was  done.  We  thought  that  her  history,  radi- 
ographic studies,  and  histologic  findings  collectively 
strengthened  the  diagnosis  of  adenocarcinoma  from  bile 
duct  origin  due  to  O viverrini  infection.  Furthermore,  her 
CA  125  tumor  marker  level  was  high,  and  reports  suggest 
that  CA  125  may  be  a specific  tumor  marker  for  cholan- 
giocareinoma.7-8  We  assume  that  the  parasite  eggs  found  in 
the  stool  specimens  of  the  patient’s  family  members  are  in- 
deed a species  of  Opisthorchis  and  not  that  of  Clonorchis. 
The  two  parasite  eggs  are  difficult  to  distinguish,  and  the 
patient's  family  came  from  the  same  area  in  Laos  where 
Opisthorchis  species  infestations  are  much  more  common 
than  are  infestations  with  Clonorchis  species. 

The  carcinogenic  event  in  cholangiocarcinoma  associ- 
ated with  O viverrini  is  not  known.  Rapid  cell  turnover 
due  to  chronic  cholangitis  may  enhance  the  unregulated 
growth  of  altered  cells.  An  important  interaction  between 
the  ingestion  of  nitrosamines  (found  in  fermented  fish) 
and  O viverrini  infection  probably  exists  in  the  develop- 
ment of  cholangiocarcinoma.3-9  The  chewing  of  betel  nut 
in  the  same  population  seems  to  be  an  independent  risk 
factor  for  cholangiocarcinoma.'1 

The  treatment  of  O viverrini  infection  is  simple  and 
consists  of  the  administration  of  praziquantel,  25  mg  per 
kg  by  mouth  three  times  on  a single  day.  Side  effects  from 
treatment  are  common  and  may  include  nausea,  vomiting, 
abdominal  pain,  dizziness,  myalgias,  headache,  and  fa- 
tigue. They  are  generally  well  tolerated  and  usually  abate 
within  48  hours.2  The  eggs  generally  disappear  from 
the  stools  in  a week,  but  symptoms  and  signs  may  take 
months  to  resolve.  Alternative  therapies  include  the  ad- 
ministration of  mebendazole.  30  mg  per  kg  daily  for  20 


to  30  days,  with  cure  rates  of  89%  to  94%;  and  albenda- 
zole, 400  mg  twice  a day  for  seven  days,  with  cure  rates 
of  63%. 

It  is  evident  that  O viverrini  infection  can  be  fatal  if 
untreated.  Because  people  from  Thailand  and  Laos  have 
become  common  immigrants  to  our  country,  it  is  impor- 
tant for  physicians  in  the  United  States  to  be  cognizant  of 
this  possibly  fatal  disease.  In  1994  the  Santa  Clara  County 
(California)  Refugee  Program  screened  2,101  Southeast 
Asian  refugees  for  stool  ova  and  parasites;  932  of  these 
were  positive.  Many  counties,  however,  do  not  screen 
refugees  because  of  lack  of  funds.  The  positive  stool 
specimens  in  our  patient’s  family  members  underscore 
the  importance  of  screening  relatives  from  the  same  area 
and  further  justify  the  screening  of  immigrants  as  they  en- 
ter the  United  States  because  this  disease  is  easily  treated 
before  fatal  cholangiocarcinoma  develops. 
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Diagnostic  Enigmas  in  Thyroid  Disease 
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Several  advances  have  greatly  facilitated  the  diagnosis 
of  thyroid  disease.  They  include  the  development  of 
specific  and  highly  sensitive  methods  for  measuring 
thyroid-stimulating  hormone  (TSH.  thyrotropin)  levels 
and  the  low  concentrations  of  free  or  unbound  thyroid 
hormone  in  serum  and  to  evaluate  the  use  of  fine-needle 
aspiration  cytology  as  the  primary  diagnostic  tool  in 
nodular  disease.  The  American  Thyroid  Association  has 
issued  guidelines  for  the  use  of  laboratory  tests  in  thyroid 
disease,  and  these  were  updated  in  1993.'  Nonetheless, 
accurate  diagnosis  still  rests  on  the  correct  interpretation 
of  test  results  in  specific  clinical  or  pathophysiologic  con- 
texts. I present  five  cases  to  illustrate  this  principle.  I have 
used  the  second-person  format  in  presenting  these  cases 
so  as  to  involve  readers  in  the  problem-solving  exercise. 

Report  of  Cases 

Patient  1 

You  are  asked  to  see  a 51 -year-old  man  in  consulta- 
tion. His  principal  symptoms  are  nervousness,  fatigue, 
and  weight  loss  of  about  a month’s  duration.  He  has  been 
taking  amiodarone,  200  mg  twice  a day,  for  the  past  four 
months  for  recurrent  tachycardia.  His  medical  history  is 
relevant  for  a small  goiter  since  childhood.  A physical  ex- 
amination discloses  sinus  tachycardia,  warm  moist  skin, 
lid  lag,  a small  multinodular  goiter,  and  a fine  tremor. 

You  confirm  the  diagnosis  of  thyrotoxicosis  with  a 
serum  free  thyroxine  (T4)  level  of  30  pmol  per  liter  (nor- 
mal, 9 to  24)  and  an  undetectable  serum  TSH  level  (nor- 
mal, 0.5  to  5.5  mU  per  liter).  To  elucidate  the  basis  of  the 
thyrotoxicosis,  you  obtain  a thyroid  radioactive  iodine  up- 
take (RAIU)  measurement;  the  24-hour  value  is  0.02 
(2%;  normal,  0.12  to  0.30). 

The  RAIU  value  not  only  serves  as  a direct  index  of 
thyroid  function,  but  also  varies  inversely  with  the  size  of 
the  body  iodine  pool.  In  patient  1,  a low  RAIU  level  is  due 
to  expansion  of  the  body  iodine  pool  as  a result  of  the  io- 
dine excess  derived  from  amiodarone.  Amiodarone  con- 
tains 37%  iodine  by  weight,  and  a single  200-mg  tablet 
releases  about  6 mg  of  free  iodine.  Moreover,  because  it  is 
stored  in  adipose  tissue,  amiodarone  is  cleared  slowly,  and 
the  release  of  iodine  may  continue  for  several  months  af- 
ter the  drug  is  withdrawn.  The  iodine  excess  can  lead  to  in- 
creased hormone  synthesis  and  secretion  in  a gland  with 
autonomous  foci,  as  in  a nodular  goiter,  or  can  aggravate 


preexisting  hyperthyroidism  (Jod-Basedow’s  disease).2  In 
addition,  amiodarone  can  produce  a cytotoxic  effect  in  the 
thyroid,  with  follicle  disruption  and  the  release  of  T4  and 
triiodothyronine  (T,)  into  the  circulation,  reminiscent  of 
what  occurs  in  thyroiditis.3  Either  mechanism  may  be 
responsible  for  the  thyrotoxicosis  in  patient  1 . Thyrotoxi- 
cosis may  be  induced  at  any  time  during  the  course  of 
amiodarone  treatment,  and  it  often  emerges  rapidly.  (In 
patients  with  defective  organic  binding  of  iodine — those 
with  Hashimoto’s  thyroiditis,  for  instance — iodine 
released  from  amiodarone  may  lead  to  hypothyroidism 
rather  than  thyrotoxicosis.2) 

The  patient’s  regimen  of  amiodarone  is  discontinued, 
and  the  thyrotoxicosis  resolves  over  the  next  two  months. 

The  management  of  iodine-induced  thyrotoxicosis  en- 
tails withdrawing  the  source  and,  in  severe  cases,  the  use 
of  potassium  perchlorate  to  inhibit  iodide  transport  in 
conjunction  with  methimazole  to  inhibit  hormone  synthe- 
sis. When  amiodarone  cannot  be  withdrawn  because  of 
dangerous  arrhythmias  that  are  resistant  to  the  use  of 
other  drugs,  thyroidectomy  has  been  undertaken  with  ex- 
cellent results. 

Patient  2 

You  are  called  to  an  intensive  care  unit  to  evaluate  the 
presence  of  confusing  thyroid  test  values  in  a 76-year-old 
woman.  The  serum  free  T4  level  is  6 pmol  per  liter  and  the 
total  T,  value  0.2  nmol  per  liter  (15  ng  per  dl;  normal,  1.4 
to  2.6  nmol  per  liter),  but  the  serum  TSH  level  is  normal 
at  5.0  mU  per  liter.  The  patient  had  been  admitted  a week 
earlier  with  septic  shock  due  to  a urinary  tract  infection 
and  has  been  receiving  dopamine  hydrochloride  and  hy- 
drocortisone sodium  succinate  for  hemodynamic  support, 
as  well  as  antibiotics.  A physical  examination  reveals  a 
hoarse  voice  and  dry  skin,  and  “hung-up”  deep  tendon  re- 
flexes are  elicited. 

You  conclude  that  the  patient  has  hypothyroidism  and 
begin  a regimen  of  levothyroxine  sodium,  100  p.g,  and 
hothyronine  sodium,  25  p.g,  intravenously  daily.  The  pa- 
tient improves  remarkably  over  the  next  several  days,  and 
the  dopamine  and  hydrocortisone  are  slowly  withdrawn. 
A week  later,  the  free  T,  level  is  14  pmol  per  liter,  and  the 
TSH  concentration  is  24  mU  per  liter. 

This  case  illustrates  the  effects  of  both  severe  nonthy- 
roid illness  and  certain  pharmacologic  agents  on  thyroid 


(Woeber  KA:  Diagnostic  enigmas  in  thyroid  disease.  West  J Med  1996;  164:177-179) 
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ABBREVIATIONS  USED  IN  TEXT 

RAIU  = radioactive  iodine  uptake 
T,  = triiodothyronine 
T,  = thyroxine 

TSH  = thyroid-stimulating  hormone 


test  results  in  a patient  with  primary  hypothyroidism.  The 
normal  serum  TSH  level  might  indicate  that  the  greatly 
depressed  serum  T,  and  free  T,  values  were  due  to  severe 
nonthyroid  illness  rather  than  to  hypothyroidism.  The  pa- 
tient was  receiving  dopamine  and  glucocorticoid,  how- 
ever, both  of  which  will  suppress  TSH  secretion,  even  in 
a patient  with  primary  hypothyroidism.4  Moreover,  in 
contrast  to  the  decreased  serum  total  T,  and  T4  values,  the 
serum  free  T4  concentration  is  almost  always  normal  in 
patients  with  nonthyroid  illness,  which  was  not  the  case 
in  patient  2. 5,6  This  last  feature  is  important  because  euthy- 
roid patients  can  show  transient  elevations  in  serum  TSH 
levels  during  recovery  from  severe  nonthyroid  illness. 
This  case  also  shows  the  salutary  effect  of  the  judicious 
replacement  of  thyroid  hormone  on  cardiovascular  func- 
tion in  patients  with  hypothyroidism.7 

Patient  3 

The  patient,  a 50-year-old  man,  is  referred  to  you  be- 
cause of  apparent  resistance  to  thyroid  hormone.  The 
patient  was  diagnosed  with  primary  nongoitrous  hypo- 
thyroidism two  months  previously,  and  treatment  with 
levothyroxine  sodium,  100  p,g  every  day,  was  started.  A 
week  later,  the  serum  TSH  level  was  still  70  rnU  per  liter, 
and  consequently,  the  levothyroxine  dosage  was  progres- 
sively increased  over  the  next  six  weeks  to  400  p,g  per 
day  because  of  persistently  elevated  serum  TSH  levels. 
The  TSH  level  now  is  20  mU  per  liter,  and  the  free  T, 
value  is  30  pmol  per  liter. 

You  reduce  the  levothyroxine  dosage  to  150  p,g  per 
day  and  plan  to  check  the  serum  TSH  level  in  several 
weeks.  Four  weeks  later,  the  serum  TSH  level  is  2 mU 
per  liter. 

This  case  illustrates  the  failure  to  recognize  that  a pe- 
riod of  four  to  six  weeks  is  usually  required  to  reflect  the 
effect  of  an  increase  in  levothyroxine  dosage  on  serum 
TSH  levels.  Also  important  in  this  case  are  the  possible 
adverse  consequences  of  excessive  dosing  of  thyroid  hor- 
mone on  the  cardiovascular  system  of  a 50-year-old  man 
with  hypothyroidism. 

Some  months  later,  you  are  asked  to  see  the  patient 
again  because  the  serum  TSH  level  has  increased  from  2 
to  12  mU  per  liter  despite  no  change  in  levothyroxine 
dosage.  The  free  T,  value  is  15  pmol  per  liter.  Two  possi- 
bilities could  account  for  this  phenomenon.  First,  the 
patient  may  be  noncompliant  with  his  levothyroxine  regi- 
men and  may  have  only  taken  it  in  the  week  preceding  his 
office  visit.  Second,  the  patient  may  be  taking  another 
drug  that  interferes  with  the  intestinal  absorption  of 
levothyroxine.  Such  drugs  include  bile  acid  sequestrants, 
ferrous  sulfate,  aluminum  hydroxide,  and  sucralfate.8,9  In- 
deed, in  the  interim,  patient  3 had  been  given  sucralfate 


for  peptic  ulcer  disease.  By  separating  the  ingestion  of 
levothyroxine  and  these  drugs  to  different  times  of  the 
day,  this  effect  can  be  avoided. 

You  instruct  the  patient  to  take  the  levothyroxine 
about  eight  hours  before  taking  the  sucralfate.  Six  weeks 
later,  the  serum  TSH  value  is  2.3  mU  per  liter. 

Patient  4 

The  patient,  a 33-year-old  woman,  is  referred  to  you 
by  her  obstetrician.  She  delivered  a normal,  full-term  in- 
fant three  months  before  the  referral  who  is  currently  be- 
ing breast-fed.  For  the  past  several  weeks,  the  patient  has 
noted  fatigue,  palpitations,  and  a sense  of  being  "wired.” 
Thyroid  test  values  obtained  by  the  obstetrician  include  a 
serum  TSH  level  of  0. 16  mU  per  liter  and  a free  T4  value 
of  24  pmol  per  liter.  She  has  no  past  history  of  thyroid  dis- 
order, but  her  mother  has  Hashimoto’s  thyroiditis.  A 
physical  examination  reveals  sinus  tachycardia  and  a 
small,  nontender  goiter,  but  no  eye  signs  or  other  abnor- 
mal findings. 

You  conclude  that  the  patient  has  mild  thyrotoxicosis 
due  either  to  postpartum  thyroiditis  or  to  Graves’  disease. 
A thyroid  RAIU  measurement  would  afford  the  necessary 
discrimination  because  the  value  is  low  in  patients  with 
postpartum  thyroiditis  and  high  in  those  with  Graves’  dis- 
ease. Because  she  is  unwilling  to  interrupt  breast-feeding, 
however,  a thyroid  RAIU  cannot  be  done.  Accordingly, 
you  obtain  measurements  of  serum  TSH-receptor  and  thy- 
roperoxidase  antibodies.  The  TSH-receptor  antibody  is  ab- 
sent, but  thyroperoxidase  antibody  is  present  in  high  titer, 
strongly  suggesting  that  the  patient  has  postpartum  thy- 
roiditis rather  than  Graves’  hyperthyroidism.  You  elect  to 
monitor  her  without  treatment.  A month  later,  her  symp- 
toms have  resolved,  and  the  serum  TSH  level  is  now  2 mU 
per  liter.  (Were  this  patient  not  pregnant,  she  would  be 
given  the  diagnosis  of  Hashimoto’s  thyroiditis,  which  can 
occasionally  present  with  transient  hyperthyroidism,  al- 
though in  this  case  the  thyroid  RAIU  is  usually  increased.) 

This  case  exemplifies  the  disorder  of  postpartum 
thyroiditis,  which  occurs  in  about  5%  of  postpartum 
women."' The  clinical  manifestations  of  thyrotoxicosis  are 
mild,  often  overlooked,  and  resolve  spontaneously.  The 
thyrotoxic  phase  may  be  followed  by  mild  hypothy- 
roidism that  also  resolves  spontaneously  after  several 
months.  This  disorder  may  recur  in  subsequent  pregnan- 
cies. Women  with  the  thyroperoxidase  antibody  are  at  in- 
creased risk  for  postpartum  thyroiditis,  and  the  emergence 
of  the  disorder  in  the  postpartum  period  is  due  to  a loss  of 
the  immune  tolerance  that  characterizes  the  pregnant 
state.  In  about  a third  of  the  patients,  permanent  hypothy- 
roidism develops  several  years  later. 

Patient  5 

You  are  asked  to  see  a 69-year-old  woman  on  the  or- 
thopedic service  who  was  found  to  have  a thyroid  nodule. 
She  had  been  admitted  several  days  earlier  because 
of  acute  pain  resulting  from  a fracture  through  a lytic  le- 
sion in  the  right  femur.  Her  history  is  negative  for  thyroid 
disease.  Studies  to  date  include  a normal  mammogram. 
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chest  roentgenogram,  serum  protein  electrophoresis,  and 
urinalysis.  On  examination,  there  is  a firm,  nontender,  5.5 
X 3.5  cm  nodule  in  the  left  lobe  of  the  thyroid  without 
regional  lymphadenopathy.  The  rest  of  the  examination 
is  unremarkable. 

You  do  a fine-needle  aspiration  of  the  thyroid  nodule. 
Cytologic  examination  reveals  highly  atypical  cells  with 
vacuolated  cytoplasm,  consistent  with  adenocarcinoma. 

The  patient  undergoes  a hemiarthroplasty  of  the  right 
femur.  Histopathologic  examination  of  the  excised  tissue 
reveals  clear  cells  similar  to  what  had  been  found  in 
the  thyroid  aspirate.  A computed  tomographic  scan  of 
the  abdomen  is  done  and  reveals  a 12-cm  mass  arising 
from  the  upper  pole  of  the  left  kidney,  consistent  with  re- 
nal adenocarcinoma. 

In  necropsy  series,  about  10%  of  patients  dying  with  a 
malignant  neoplasm  are  found  to  have  metastatic  involve- 
ment of  the  thyroid,  malignant  melanoma,  and  carcinoma 
of  the  breast  accounting  for  more  than  half  of  the  cases, 
with  the  rest  being  due  to  renal,  lung,  head  and  neck,  and 
hematologic  and  lymphoid  neoplasms.  On  the  other  hand, 
metastatic  disease  manifesting  as  a palpable  thyroid  nod- 
ule is  uncommon  and  is  seen  principally  with  renal  ade- 
nocarcinoma." A palpable  thyroid  nodule  usually  emerges 
months  or  years  after  the  primary  renal  lesion  has  been 
identified.12  It  may  occasionally  be  the  presenting  mani- 
festation of  an  occult  primary  lesion.  Radionuclide 
scintigraphy  or  ultrasonography  of  the  thyroid  will  not  af- 
ford differentiation  from  a primary  thyroid  neoplasm, 
whereas  fine-needle  aspiration  cytology  will  provide  the 
necessary  discrimination.  The  case  under  discussion 


points  up  the  importance  of  fine-needle  aspiration  as  the 
initial  procedure  in  the  evaluation  of  a thyroid  nodule. 
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Progress  in  Adult  Acute 
Lymphoblastic  Leukemia 

Elsewhere  in  this  issue  of  The  Western  Journal  of 
Medicine,  Levitt  and  Lee  provide  an  excellent  review  of 
the  pathogenesis  and  treatment  of  acute  lymphoblastic 
leukemia  (ALL)  in  adults.'  As  noted  by  the  authors,  there 
has  been  considerable  progress  in  our  understanding  of 
the  nature  of  the  malignant  cell  in  ALL.  The  challenge  we 
now  face  is  the  more  difficult  task  of  learning  how  to  use 
this  information. 

One  area  where  enormous  progress  has  been  made  is  in 
our  understanding  of  the  molecular  events  underlying  adult 
ALL.  In  more  than  90%  of  cases  of  ALL,  a clonal  chromo- 
somal abnormality  can  be  identified.2  In  about  25%  of 
cases,  the  abnormality  is  one  of  numbers,  with  20%  of  pa- 
tients being  hyperdiploid  and  5%  being  hypodiploid.  But 
more  commonly,  the  abnormality  is  a specific  chromoso- 
mal translocation.  Such  translocations  are  thought  either  to 
generate  a novel  gene  (an  oncogene)  whose  protein  prod- 
uct acts  on  the  host  cell  to  induce  characteristics  of  malig- 
nancy, or  to  cause  a loss  or  an  inactivation  of  genes  whose 
proteins  normally  suppress  cancer.  In  adult  ALL,  the  genes 
involved  in  most  of  the  commonly  seen  chromosomal 
translocations  have  now  been  identified. 

The  most  common  translocation  found  in  adult  ALL 
is  the  Philadelphia  chromosome  (Ph),  t(9;22)(q34;q  1 1). 
The  Ph  chromosome  is  formed  by  a translocation  that 
fuses  part  of  the  bcr  gene  on  chromosome  22  with  se- 
quences upstream  of  the  c -abl  proto-oncogene  on  chro- 
mosome 9.  By  traditional  cytogenetic  analysis,  about 
20%  of  adult  ALL  patients  are  Ph-positive.  It  has  come  as 
something  of  a surprise  to  find  that  at  least  an  additional 
10%  of  patients.  Ph-negative  by  conventional  cytogenet- 
ics, have  bcr-abl  rearrangements  detectable  with  the  use 
of  polymerase  chain  reaction  (PCR)  assays.2  This  discrep- 
ancy is  likely  due  either  to  the  poor  growth  of  lymphoid 
blasts,  making  conventional  cytogenetic  analysis  difficult, 
or  unusual  "microscopic”  translocations  or  “one-way”  in- 
sertions of  the  abl  gene  into  the  bcr  gene.  The  breaks  in 
chromosome  22  occur  in  two  limited  regions,  called  the 
major  and  minor  break-point  cluster  regions  (BCRs).  In 
chronic  myelogenous  leukemia,  virtually  all  breaks  are  at 
the  major  BCR,  giving  rise  to  a p2 1 0 bcr-abl  protein,  but 
in  patients  with  ALL,  about  50%  of  cases  occur  in  the  mi- 
nor BCR.  giving  rise  to  a pi 90  bcr-abl  protein,  the  other 
50%  occurring  at  the  major  BCR.  Despite  the  fact  that  we 
understand  a great  deal  about  t(9;22)  in  adult  ALL,  the 
only  established  therapeutic  use  of  this  knowledge  to  date 
has  been  as  an  important  prognostic  factor.  When  com- 
pared with  Ph-negative  adult  ALL  patients,  patients  with 
Ph-positive  ALL  have  modestly  lower  complete  remis- 
sion rates  and  far  shorter  remission  durations  and,  there- 
fore, should  be  considered  for  allogeneic  transplantation 
early  in  their  disease  course.  Although  results  are  still 
preliminary,  patients  with  the  minor  break  point  may  have 


a somewhat  more  aggressive  disease  than  those  with 
major  break  points.  Polymerase  chain  reaction-based 
assays  can  be  used  to  detect  occult  residual  disease,  but 
no  clear  clinical  use  of  this  approach  has  yet  emerged. 

The  story  for  other  translocations  seen  in  adult  ALL 
is  similar.  We  now  know  the  gene  partners  in  most  of 
these  translocations,  but  we  have  as  yet  made  little 
clinical  use  of  the  information.  The  identification  of  these 
translocations  has  in  some  cases  provided  us  with  addi- 
tional prognostic  information,  and  in  those  cases  where 
specific  primers  are  developed,  a sensitive  assay  for  mini- 
mal residual  disease  exists,  but  novel  therapies  have 
yet  to  emerge  based  on  these  studies.  Other  molecular 
abnormalities  seen  in  adult  ALL  include  mutations  of  N- 
ras  in  10%  to  25%  of  cases  and  mutations  in  Rbl  in  a 
like  percentage  of  patients.  Mutations  in  p53  are  rare 
in  most  forms  of  ALL,  but  common  in  patients  with 
Burkitt’s  leukemia. 

In  addition  to  our  increased  knowledge  of  the  molec- 
ular abnormalities  seen  in  ALL,  the  immunophenotypic 
classification  of  adult  ALL  continues  to  be  refined.  This 
classification  is  based  on  increased  knowledge  about  how 
normal  cells  acquire  cell-surface  antigens  during  develop- 
ment and  information  on  the  progression  of  events 
surrounding  the  rearrangements  of  immunoglobulin  and 
T cell-receptor  genes  in  normal  cells.  B-lineage  ALL  is 
now  subdivided  into  at  least  four  subtypes,  including 
early  pre-B  common  ALL  antigen  (CALLA)-positive  and 
-negative  ALL,  pre-B  ALL  (note  the  absence  of  the 
“early”),  and  B-cell  ALL.  About  25%  of  cases  are  T- 
lineage  ALL,  including  pre-T  ALL  and  T-cell  ALL.  Cells 
from  about  25%  of  cases  of  adult  ALL  coexpress  the 
myeloid  antigens  CD  13  or  CD  14  (or  both).  Similar  to  re- 
cent knowledge  in  the  molecular  events  of  ALL,  advances 
in  immunophenotyping  have  been  used  chiefly  to  refine 
the  prognosis.  Patients  with  T-cell  and  CALLA-positive, 
early  pre-B  ALL  tend  to  do  the  best,  whereas  patients 
with  pre-T  ALL,  CALLA-negative,  early  pre-B  ALL.  and 
those  patients  whose  blasts  coexpress  myeloid  antigens 
tend  to  do  worse.4-5 

Although  the  increased  molecular  and  immunopheno- 
typic information  concerning  adult  ALL  has  not  yet  pro- 
vided new  therapies  that  can  be  considered  established,  a 
number  of  attempts  are  under  way  to  try  to  make  use  of 
this  information.  The  following  examples  are  noted  here: 

• In  those  cases  wherein  the  precise  translocation 
leading  to  malignancy  is  known,  it  may  be  possible  to  si- 
lence the  abnormal  gene  using  antisense  constructs  or  by 
eliminating  the  abnormal  sequence  using  ribozymes.6  Al- 
though antisense  and  ribozyme  constructs  work  in  vitro 
when  a small  number  of  cells  are  targeted,  it  is  less  cer- 
tain whether  the  hurdle  of  having  to  deliver  such  therapy 
to  every  cell  in  vivo  can  be  overcome.  Thus,  initial  trials 
are  looking  at  these  agents  as  a way  of  treating  marrow  in 
vitro  before  autologous  transplantation. 
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• In  addition  to  silencing  or  eliminating  the  genetic 
defect  in  ALL,  attempts  are  being  made  to  use  the  defect 
to  gain  a therapeutic  advantage.  After  exposure  to  DNA- 
damaging  agents,  normal  cells  undergo  cell  cycle  arrest  in 
either  Gl/S  or  G2/M,  using  the  extra  time  to  repair  dam- 
age before  progressing  through  the  cell  cycle.  In  many 
leukemia  and  lymphoma  cell  lines,  the  loss  of  p53  func- 
tion leads  to  an  inability  to  undergo  cell  cycle  arrest  or  to 
trigger  apoptosis,  and  thus  these  cells  are  relatively  resis- 
tant to  irradiation,  but  also  rely  entirely  on  G2/M  arrest 
for  DNA  repair.  Studies  have  recently  shown  that,  at  least 
in  vitro,  treatment  during  or  after  irradiation  with  agents 
that  abolish  G2/M  arrest  increase  radiation  sensitivity  se- 
lectively in  p53  mutant  cells  that  rely  on  G2/M  arrest 
without  increasing  the- sensitivity  of  normal  cells  that  can 
arrest  in  Gl/S.7-8 

• The  immunophenotype  of  ALL  may  provide  a tar- 
get for  therapy.  Antibodies  that  recognize  the  specific 
antigens  expressed  by  ALL  can  be  used  to  target  toxins  to 
the  leukemic  cells.  For  example,  human  pre-B  leukemia 
growing  in  immunodeficient  mice  has  been  successfully 
treated  by  targeting  a tyrosine  kinase  inhibitor  (genistein) 
to  the  B-cell-specific  receptor  CD19.9  A slightly  different 
approach  has  been  undertaken  in  patients  undergoing 
marrow  transplantation  for  ALL.  In  these  studies,  anti- 
bodies against  CD45,  an  antigen  found  on  most 
hematopoietic  cells,  have  been  used  to  target  iodine  1131 
to  sites  of  leukemia  and  normal  marrow  to  more  reliably 
eradicate  the  disease  before  marrow  transplantation.10 

• Following  allogeneic  transplantation  for  ALL,  the 
risk  of  relapse  is  far  less  in  patients  in  whom  acute  or 
chronic  graft-versus-host  disease  develops  than  in  identi- 
cal twins  or  those  free  of  graft-versus-host  disease."  Stud- 
ies in  animals  and  humans  have  shown  that  the  most 
likely  explanation  for  this  phenomenon  is  that  cytotoxic  T 
cells  arising  from  the  transplanted  marrow  recognize  and 
react  with  HLA-minor  antigens  expressed  either  uniquely 
by  leukemic  cells  (tumor-specific  antigens)  or  shared  by 
other  cells  of  the  same  lineage  (tumor-associated  anti- 
gens). Studies  under  way  at  present  are  directed  at  identi- 
fying and  isolating  the  T cells  responsible  for  this 
outcome  and  their  targets.  Having  the  cells  in  hand  would 
allow  for  their  expansion  and  reinfusion,  providing  a form 
of  tumor-specific  adoptive  immunotherapy.  Identifying 
the  T-cell  target  might  lead  to  the  generation  of  effective 
antitumor  vaccines. 

Although  these  approaches  represent  exciting  new  op- 
portunities, it  should  be  acknowledged  that  most  of  the 


advances  made  in  the  treatment  of  adult  ALL  have  been 
the  result  of  far  more  conventional  sorts  of  studies.  Based 
on  these  studies,  40%  to  30%  of  adults  with  ALL  can  ex- 
pect to  be  cured  with  the  use  of  currently  available  thera- 
pies. Further  progress  will  likely  require  both  a 
continuation  of  conventional  studies  that  look  at  new  drug 
combinations,  doses,  and  sequences  and  the  introduction 
of  some  of  the  new  approaches  described  earlier.  To  this 
end,  it  should  also  be  remembered  that  ALL  is  a relatively 
uncommon  disease  and  is,  in  fact,  the  least  common  of 
the  four  major  leukemia  categories.  Thus,  physicians 
should  make  every  effort  to  include  patients  in  established 
clinical  trials  to  make  sure  that  progress  continues. 
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Microprocessor-Assessed  Adherence 
With  Once-  or  Twice-a-Day  Dosing 
With  Sulfonylurea — No  Difference 

To  the  Editor:  The  frequency  of  daily  dosing  is  a fac- 
tor that  is  assumed  to  influence  a patient’s  compliance 
with  therapy.  Research  is  sketchy,  however,  and  was 
done  on  small  groups.1  Pharmaceutical  manufacturers 
promote  products  based  on  perceived  advantages  in  the 
frequency  of  dosing;  formulary  decisions  often  are  influ- 
enced by  this  aspect  of  medications. 

One  of  the  most  commonly  cited  studies  that  found  a 
difference  between  once-  and  twice-a-day  dosing  was 
retrospective  in  design  and  had  a study  population  of 
three  patients  on  once-a-day  dosing  and  six  patients  on 
twice-a-day  dosing.2  In  a review  of  57  articles  on  the 
relationship  between  patient  adherence  and  dosing  fre- 
quency, the  rate  of  compliance  with  once-a-day  dosing 
(73%)  was  similar  to  that  of  twice-a-day  dosing  (70%).3 
In  this  review,  drug  classes  varied  from  study  to  study,  as 
did  the  method  of  assessing  adherence,  resulting 
in  methodologic  limitation  affecting  the  conclusions. 
Although  there  is  no  gold  standard  for  assessing  adher- 
ence, the  recent  availability  of  an  electronic  medication- 
event  monitoring  system  (MEMS,  Aprex)  allows 
objective  quantitative  adherence  data  to  be  collected. 

In  two  separate  research  protocols  assessing  sulfo- 
nylurea compliance  in  patients  with  diabetes  mellitus, 
we  used  a MEMS.  The  aim  of  both  studies  was  to  com- 
pare objective  adherence  data  from  MEMS  with  those  of 
alternative  methods  in  patients  with  non-insulin-depen- 
dent  diabetes  mellitus.  We  pooled  data  from  70  men 
with  a mean  age  of  68  years  (range,  41  to  82).  Mean 
compliance  for  taking  sulfonylurea  for  all  patients  was 
85.58%  ± 19%.  A total  of  40  patients  were  on  once-a- 
day  dosing,  with  a mean  compliance  of  89.6%  ± 13.5%; 
30  patients  on  twice-a-day  dosing  had  a mean  compli- 
ance of  81.3%  ± 23.3%.  This  was  not  statistically 
different  from  the  once-a-day  dosing,  using  a separate 
variance  estimate  t test. 

The  clinical  importance  of  the  difference  in  adher- 
ence between  once-  and  twice-a-day  dosing  varies  with 
the  drug.  Missed  sulfonylurea  dosing  may  result  in 
decreased  metabolic  control  and  an  increased  risk  for 
complications  of  diabetes.  Twice-a-day  dosing  may  be 
preferable  in  terms  of  therapeutic  efficacy  because  the 
consequences  of  a missed  dose  may  be  milder  than  with 
a once-a-day  regimen. 

The  similar  adherence  between  once-  and  twice-a- 
day  dosing  for  sulfonylurea  suggests  that  adherence 
should  not  be  a factor  that  influences  prescribing  when 
making  a decision  regarding  once-  or  twice-a-day  use  of 
sulfonylureas. 

BARB  J.  MASON.  PharmD 
JOY  R.  MATSUYAMA.  PharmD 
SANDRA  G.  JUE.  PharmD 
Department  of  Pharmacy  Practice 
Idaho  State  University  College  of  Pharmacy 
Boise  Veterans  Affairs  Medical  Center 
Saint  Alphonsus  Regional  Medical  Center 
Boise.  Idaho 
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Melanoma?  Or  Makeup? 

To  the  Editor:  In  the  Commentary  in  the  July  1995 
issue,  Laurens  P.  White.  MD,  has  taken  up  the  question 
of  a facial  “lesion”  in  a well-known  painting  by  Goya.1 
The  painting  is  a group  portrait  of  the  royal  family  of 
Spain,  done  about  1800.  White  has  concluded  that  the 
pigmented  spot  on  the  temple  of  the  elder  sister  of  King 
Carlos  IV  is  a melanoma. 

Gerald  Hodge  and  I described  Goya’s  depiction  of 
the  same  subject  and  came  to  a different  conclusion.2 
Large  beauty  marks  were  fashionable  at  the  time  Goya 
created  this  work.  Goya  also  painted  the  king’s  wife, 
Queen  Maria  Luisa,  with  a similar  “lesion”  on 
her  temple  at  least  twice  (see  the  exhibition  catalogue 
that  accompanied  the  Tokyo  and  Kyoto,  Japan,  Goya 
shows  in  1971-1972,  especially  catalogue  entries  No.  5 
and  No.  27). 

Is  this  pigmented  “lesion"  a melanoma,  or  is  it 
makeup?  Readers  of  The  Western  Journal  of 
Medicine  may  wish  to  travel  to  Madrid  to  decide  for 
themselves. 

JAMES  G.  RAVIN,  MD 
3000  Regency  Court.  Ste  100 
Toledo.  OH  43623-3081 
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Dr  White  Responds 

To  the  Editor:  Regarding  the  thoughtful  letter  of  J.  G. 
Ravin,  MD,  about  Goya’s  painting,  my  commentary 
included  an  illustration  of  an  area  of  the  large  group 
painting  of  the  family  of  King  Charles  IV.  Ravin  thinks 
that  the  large,  irregular  black  area  on  the  right  temple  of 
the  Infanta  Maria  Josefa  was  a “beauty  mark.”  It  was  my 
contention  that  this  area  was  surely  a lentigo  maligna, 
probably  with  a melanoma.  In  the  article  that  Ravin 
wrote  with  his  colleague,  G.  R Hodge  they  showed  the 
preparatory  painting  of  the  Infanta  and  concluded  that 
the  irregular  black  area  on  her  right  temple  was  cosmet- 
ic.1 They  stated  that  such  large  “beauty  marks”  were 
commonly  used  by  Goya  and  others,  and  they  illustrated 
this  by  showing  other  paintings. 

I recently  reexamined  both  the  preparatory  portrait 
and  the  finished  group  painting  in  the  Prado  in  Madrid. 
The  black  area  in  question  is  irregular  in  outline  and 
measures  nearly  4.5  cm  in  longest  diameter  and  just  over 
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3.0  cm  across.  I do  not  think  it  is  a "beauty  mark."  I have 
seen  the  marks  Ravin  and  Hodge  described  that  were 
painted  by  Goya  and  others.  They  are  regular,  round  or 
oval,  and  less  than  a tenth  the  size  on  the  Infanta.  1 fur- 
ther think  that  raised  edges  can  be  seen  around  the  black 
lesion  on  Maria  Josefa. 

Ravin  is  wise  to  raise  the  question  of  what  Goya 
painted,  as  he  and  Hodge  had  done  26  years  ago.  I dis- 
agree with  his  interpretation,  but  he  ...  is  surely  correct 
in  urging  readers  to  see  the  paintings  for  themselves  in 
the  finest  museum  in  the  world.  While  in  Madrid,  those 
interested  might  see  one  of  the  other  paintings  by  Goya, 
which  has  a large  "beauty  mark”  of  about  1 .0  cm  on  the 
face  of  Queen  Maria  Luisa. 

LAURENS  P.  WHITE.  MD 

1580  Valencia  Si 

San  Francisco,  CA  941 10 
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Correction 

For  the  cover  of  the  January  1996  issue,  the  electron 
micrograph  of  an  Ebola  virus  was  provided  by  C.  J. 
Peters,  MD.1  To  our  readers  who  wondered  about  this 
before  looking  inside,  we  apologize. 

THE  EDITORS 
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The  Editors  are  pleased  to  receive  letters  commenting  on  articles  published  in  the  journal  in  the 
past  six  months,  as  well  as  information  or  short  case  reports  of  interest  to  our  readers.  ALL 
MATERIAL  SUBMITTED  FOR  CONSIDERATION  MUST  BE  DOUBLE-SPACED.  Letters  NO  LONGER 
THAN  500  WORDS  are  preferred.  An  original  typescript  and  one  copy  should  be  submitted.  All 
letters  are  published  at  the  discretion  of  the  Editors  and  subject  to  appropriate  editing.  Those  of 
a scientific  nature  will  be  peer  reviewed.  Authors  should  include  information  regarding  conflict 
of  interest,  when  appropriate  ("I  warrant  that  I have  no  financial  interest  in  the  drugs,  devices,  or 
procedures  described  in  this  letter").  Most  letters  regarding  a previously  published  article  will  be 
sent  to  the  authors  of  the  article  for  comment.  Authors  of  accepted  letters  will  have  an  opportu- 
nity to  review  the  edited  version  before  publication. 
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Lessons  From  the  Practice 


Consent 


JESSICA  DAVIDSON,  MD,  Mountain  View,  California 


We  all  have  at  least  one  patient  we’ll  never  forget. 

Shelly  was  mine.  I keep  seeing  her  face  in  places 
where  1 never  really  saw  her.  out  in  the  world.  It's  hard  to 
imagine  that  sallow  face  lit  up  and  laughing.  When  I met 
Shelly — 26  years  old,  like  me — I was  shocked  by  her  pal- 
lor, the  dull  look  in  her  eyes,  and  the  violence  and  relent- 
lessness of  her  retching.  Diabetes  had  never  before  looked 
like  this  to  me,  face  drained  of  color,  limbs  almost  flaccid 
with  the  lack  of  energy,  eyes  fixed  on  some  distant 
point — of  despair,  I thought. 

We  couldn’t  help  her,  just  watched  day  after  day  as 
she  rose  up  from  her  pillows  to  grab  her  basin,  and  then 
fell  back  listless  again.  One  day  she  went  into  diabetic  ke- 
toacidosis, and  I ran  in,  intern  fashion,  to  start  the  rescue, 
move  her  to  the  intensive  care  unit,  take  care  of  her.  She 
said  no.  I couldn't  believe  what  I was  hearing.  "But  you’ll 
die,”  I said.  I think  she  raised  her  eyebrows,  as  if  to  say, 
"You  think  I don’t  know?” 

She  didn’t  die  that  time.  We  saved  her  without  heroics. 
Next  time,  her  mother,  on  a rare  visit  and  looking  tired, 
looked  out  the  window,  perhaps  to  where  she'd  rather  be. 
Once,  I was  alone  with  Shelly  and  asked  her  if  she  wanted 
to  live.  Suddenly,  there  was  such  a look  of  light  and  hope 
on  her  face  that  1 fought  fiercely  for  her  the  next  few 
times,  despite  her  own  despair,  her  family’s  palpable  wish 
to  be  free,  and  her  own  body’s  traitorous  refusal  to  stay 
alive.  She  couldn’t  keep  the  ketoacidosis  away  for  more 
than  a day,  or  we  couldn't  keep  it  from  her.  Finally,  bul- 
lied on  all  sides,  by  her  mother’s  loud  talking  about  Palm 
Springs,  by  my  resident  who  was  bored  with  a case  that 
was  going  nowhere,  by  the  head  nurse  who  resented  the 
demands  on  her  staff — and  thinking  that  it  was  probably 
useless  to  try,  anyway — I gave  in  and  let  her  die.  She 
wanted  to  die,  she  said,  and  looked  to  the  wall.  I pushed 
away  the  other  look,  the  one  that  showed  what  neither  of 
us  could  bear.  Four  days  later,  my  resident  videotaped  her 
autopsy,  and  there  was  no  going  back. 

I had  read  about  that  look  and  what  was  behind  it,  be- 
fore 1 had  become  a "medical”  person  and  before  I had 
ever  actually  seen  it  in  the  eyes  of  someone  lying  in  a bed 
in  front  of  me.  I had  not  yet  felt  that  way  myself,  not  hav- 
ing been  near  death,  but  reading  Katherine  Anne  Porter’s 
"Pale  Horse,  Pale  Rider,”  I had  my  first  glimpse  of  what 


it  might  feel  like  to  be  on  the  brink  between  a hellish  life 
and  the  release  of  death,  and  still  wish  for  life.  Porter 
wrote  about  Miranda,  a young  reporter  in  the  time  of  the 
First  World  War,  who  was  desperately  ill  with  influenza 
and  fighting,  as  if  in  a dream,  her  way  back  to  life: 

She  lay  on  a narrow  ledge  over  a pit  that  she  knew  to  be  bot- 
tomless, though  she  could  not  comprehend  it.  ...  I shall  not 
know  when  it  happens,  I shall  not  feel  or  remember,  why  can’t 
1 consent  now,  I am  lost,  there  is  no  hope  for  me.  Look,  she  told 
herself,  there  it  is,  that  is  death  and  there  is  nothing  to  fear.  But 
she  could  not  consent,  still  shrinking  stiffly  against  the  granite 
wall  that  was  her  childhood  dream  of  safety,  breathing  slowly 
for  fear  of  squandering  breath,  saying  desperately.  Look,  don’t 
be  afraid,  it  is  nothing,  it  is  only  eternity."p3101 

This  might  as  well  have  been  Shelly.  She  was  lost 
and  could  not  be  saved.  There  was  nothing  to  hope  for — 
hope  was  for  other  young  women,  who  lived  out  there, 
whose  every  minute  was  not  a misery — and  yet,  incredi- 
bly, she  did  hope,  with  a fierceness  I did  not  understand 
until  it  was  too  late.  Shelly  consented  finally,  but  only 
out  loud.  Inside,  I am  sure  now,  she  was  shrinking  as  un- 
believingly as  Miranda  from  this  end  of  herself,  this 
nothing.  Miranda  in  the  story  finally  wakes  up  to  the 
sounds  of  Armistice  Day.  She  says,  "Please  open  the 
window,  please,  I smell  death  in  here.”,,p3,3)  For  Shelly, 
there  was  no  airing  out  the  lingering  smell  of  death  from 
her  life.  Wanting  life  that  badly  does  not  mean  that  you 
can  have  it.  But  at  least,  I think,  next  time  I will  not  turn 
away  from  seeing  that  hope  on  someone’s  face.  I will  not 
let  myself  be  consoled  by  a consent  I know  is  not  there. 
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* * * 

“ Lessons  From  the  Practice”  presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “ lessons ” to  the  series’  editors. 

JONATHAN  E.  RODNICK,  MD 
STEPHEN  J.  McPHEE,  MD 
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help  to  better  serve  our  female  patient  population. 

X Southeast  AK  abounds  in  natural  beauty  and 
recreational  opportunities,  and  our  goal  as  practi- 
tioners is  to  provide  excellent  care  while  taking 
advantage  of  those  opportunities.  We  offer  8-12 
weeks  of  vacation  annually,  with  flexible  schedul- 
ing. while  maintaining  a generous  compensation 
package. 

X For  more  information  and  details,  please  con- 
tact: David  Hoeft,  MD,  Wilson  Clinic,  212 
Carlanna  Ave,  Ste  100,  Ketchikan,  AK  99901. 
Phone:  (907)  225-4104;  FAX:  (907)  225-7215;  or 
Ed  Mann.  (907)  225-5171,  x389. 


PHYSICIANS  WANTED 


PHYSICIANS  WANTED 


NORTHERN  CALIFORNIA,  SAN  MATEO  COUNTY. 

Internal  Medicine  group  seeks  recently  trained  BE/BC 
Internist.  Successful  primary  care  group,  competitive 
compensation  package,  opportunity  for  shareholder 
status.  Send  CV  to:  Ms  Linda  Darmanin,  1001  Sneath 
Lane,  Ste  300,  San  Bruno,  CA  94066. 

SPOKANE,  WASHINGTON.  Respected,  busy,  29- 
physician,  multispecialty  clinic  looking  for  a BC/BE 
Internist  to  assume  practice  of  BC  Internist  retiring  in 
10/96.  Competitive  salary,  benefits,  bonus,  and  a 
desirable  lifestyle.  Send  CV  to  Scott  Baumgartner, 
MD,  Physician's  Clinic  of  Spokane,  820  S McClellan, 
Spokane,  Washington  99204. 

Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians  pro- 
viding medical  services  to  380,000 
members  of  Kaiser  Permanente  in 
Oregon  and  Southwest  Washington, 
has  full-time  and  part-time  opportu- 
nities in  general  family  practice  for 
BC/BE  Family  Physicians  and 
Internists  in  Salem  and  Portland,  OR 
and  Longview,  WA.  In  Salem, 
opportunities  exist  for  Family 
Physicians  or  Internists  with  a spe- 
cial interest  or  expertise  in  geriatrics. 

Our  program  offers  a professionally 
stimulating  environment,  a quality 
lifestyle  in  the  Pacific  Northwest  and 
a competitive  salary/benefits  package. 

Forward  inquiry’  and  C.V.  to: 

WJ.  Weiland,  M.D.,  Regional 
Medical  Director,  NORTH- 
WEST PERMANENTE,  P.C., 

500  NE  Multnomah  Street,  Suite 
100,  Portland,  OR  97232-2099. 


KAISER  PERMANENTE 

Northwest  Permanente,  P C. 
Physicians  and  Surgeons 


AH  it  used  to  take  was  being  a 
good  doctor... 


Now  you  fight  the  government,  insur- 
ance companies,  and  managed  care. 
Consider  adding  an  effective  and 
profitable  weight  control  pro- 
gram  to  your  existing 
practice.  Ideal  for 
energetic  MDs. 

SCPIE  insureds 
preferred. 

Call 

(310)  915-5786 


JjCV 


OREGON  AND  THE  NORTHWEST.  Urban,  suburban, 
rural  locations;  variety  of  practice  arrangements;  all 
specialties.  Placement  professionals  for  18  yrs.  Oberto 
& Associates,  920  Pinecrest  Terr,  Ashland,  OR  97520. 
(800)  482-6656;  FAX  (503)  482-4951.  No  J-l  0pp. 

CALIFORNIA-GROWING  URGENT  CARE  CENTER 

needs  experienced  MD.  Fully  computerized  patient 
charts,  flexible  hours.  College  community  near  many 
recreational  activities.  Reply  CV  to  SWMC,  2485 
Notre  Dame  Blvd,  Ste  230,  Chico,  CA  95928;  FAX 
(916)  899-4040, 

ARIZONA.  We  are  seeking  general  internists,  family 
practice,  and  subspecialists  in  all  aspects  of  internal 
medicine  to  join  our  multispecialty  group.  This 
includes,  but  is  not  limited  to,  hematology/oncology, 
gastroenterology,  nephrology,  pulmonary,  infectious 
diseases,  rheumatology,  cardiology,  endocrinology. 
Our  practice  encompasses  a large  city  area  in  the 
Southwest.  All  corporate  benefits  are  available. 
Please  reply  to  Saul  J.  Blair,  2620  N Third  St,  Ste  102, 
Phoenix,  AZ  85004. 


Chairperson 

^ Department  of  Medicine 

**  Santa  Clara  Valley  Medical  Center  in  San 
Jose,  CA  is  a 350-bed  public  teaching  hospital 
operated  by  the  County  of  Santa  Clara  and  affil- 
iated with  Stanford  University  School  of 
Medicine.  Our  major  departmental  missions  are 
to  provide  excellent,  cost-effective  patient  care 
and  to  educate  students,  residents,  and  fellows. 
We  have  60  housestaff  in  three-year  categorical, 
primary  care,  and  one-year  transitional/prelimi- 
nary tracks.  The  department  has  10  divisions 
with  60  full-time  faculty  and  is  supported  by  a 
vigorous  administration. 

**  We  seek  an  individual  with  the  following 
qualifications:  BC  in  Internal  Medicine,  proven 
administrative  ability,  experience  in  program 
development  and  management,  and  recognized 
teaching  ability.  Managed  care  experience  pre- 
ferred. Submit  cover  letter  and  CV  to:  Carl  M. 
Kirsch,  MD,  Search  Committee  for  Medicine, 
Santa  Clara  Valley  Medical  Center,  751  S 
Bascom  Ave,  Box  75,  San  Jose,  CA  95128. 
AA/EOE. 


Residency  Program  Director  & 
Faculty  Positions 

Department  of  Family  & Community 
Medicine,  University  of  Nevada  School  of 
Medicine.  Expanding  Las  Vegas  campus 
seeks  Residency  Program  Director  and  one 
clinical/teaching  faculty  member  at  assis- 
tant/associate/professor level.  Available 
7/1/96.  Both  appointments  require  compe- 
tence in  obstetrics  and  eligibility  for 
Nevada  licensure.  The  Program  Director 
must  be  BC  in  Family  Practice,  have  2 
years’  full-time  professional  activity  in  FP 
and  teaching  experience  in  a FP  residency 
program.  Facultv  position  requires  BC  or 
BE. 

Send  CV  and  names  of  three  references  to 
George  Kaiser,  MD.  Chair,  Department  of 
Family  & Community  Medicine,  6375  W 
Charleston  Blvd,  A100,  Las  Vegas,  NV 
89102;  or  call  (702)  877-4974.  Application 
review  begins  April  1,  1996  and  continues 
until  positions  are  filled.  AA/EOE. 


CLASSIFIEDS 


DEADLINE 

for  the  April  issue  is  Friday,  March  8,  1996. 
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NEW  MEXICO  FAMILY  PRACTICE.  The  enchantment 
of  the  Southwest,  Its  cultures  and  peoples  can  be 
yours  through  medical  opportunities  in  New  Mexico. 
Presbyterian  Medical  Services  has  immediate  open- 
ings for  board  eligible/certified  primary  care  physi- 
cians at  community  health  centers  in  rural  areas  of 
New  Mexico.  Ideal  practice  opportunity  in  an  inte- 
grated health  system  providing  care  to  Native 
American,  Hispanic,  and  Anglo  patients.  Clinic  loca- 
tions also  offer  a diverse  array  of  leisure  activities. 
Generous  benefit  package  to  include  malpractice 
insurance,  health  and  life  insurance,  CME  benefits. 
Federal  and  state  loan  repayment  programs  available. 
Contact:  Debbie  Armstrong,  Presbyterian  Medical 
Services,  PO  Box  2267,  Sante  Fe,  NM  87504,  or  call 
(505)  982-5565  or  (800)  477-7633. 

CALIFORNIA-EMERGENCY  MEDICINE/FAMILY 
PRACTICE.  California  Emergency  Physicians 
Medical  Group  is  a partnership  of  Emergency 
Medicine  and  ambulatory  care  specialists  con- 
tracting with  over  30  Emergency  Departments  and 
10  ambulatory  care  centers  in  Northern,  Central, 
and  Southern  California.  We  are  seeking  BC/BP 
Emergency  Medicine  and  Family  Practice 
Physicians.  We  offer  attractive  compensation, 
ownership,  health,  disability,  and  retirement  ben- 
efits. Send  your  CV  or  contact  John  Gravette,  CEP, 
2101  Webster  St,  Ste  1050,  Oakland,  CA  94612; 
(800)  842-2619. 

SMALL  WESTERN  COMMUNITIES.  Excellent  oppor- 
tunity for  lifestyle  change.  Physicians  needed  in  rural 
locations.  Income  guarantee  and  excellent  benefits. 
Outdoor  recreation  plentiful.  Call  or  send  CV  to:  FHS, 
4656  S Utah,  Butte,  MT  59701.  (800)  241-8660. 


MODESTO— URGENT  CARE.  Immediate  opening  for 
Urgent  Care  physician  with  background  in  Family 
Practice  or  Emergency  Med.  Full-time  position  in 
busy  urgent  care  center.  Incentive  compensation, 
paid  malpractice.  Send  CV  to  Chase  Dennis  Medical 
Group,  1600  S Main  St,  #318,  Walnut  Creek,  CA 
94596.  Call  (510)  934-8900.  FAX  (510)  934-9179. 


Medical  Director 

Chemical  Dependency 

Santa  Clara  Valley  Health  and  Hospital  System 
Department  of  Alcohol  and  Drug  Services 

Responsibilities  include  management  of  medical 
services  for  outpatient  alcohol/drug  treatment, 
including  methadone,  pennatal,  and  adolescent 
services;  oversight  and  coordination  of  all  medical 
activities  and  services;  and  supervision  of  program 
physicians  to  ensure  compliance  with  federal, 
state,  and  local  regulations.  Successful  candidates 
will  be  a California-licensed  (or  eligible)  MD  with 
Internal  Medicine  background  and  minimum  of  5 
years  experience  in  managing  medical  services  in 
the  alcohol  and  drug  service  field;  experience  in 
working  with  methadone  is  highly  desirable. 
Excellent  salary  (DOE)  and  benefit  package. 


Submit  letter  of  application 
and  CV  to:  Bruce  Copley, 

Dept  of  Alcohol  and  Drug  Svcs, 
976  Lenzen  Ave.  3rd  FI 
San  Jose,  CA  95126 
or  FAX  (408)  279-1843. 


1AMTA  Cl  AH* 


VAUjEY 


CALIFORNIA 

Inf  rim 

P H Y S 1 C I A N S. 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 
Jim  Ellis  (800)  437-7676 


PHYSICIANS  WANTED 

The  Call  Takes  A 
Few  Minutes.  The 
Experience  Lasts  A 
Lifetime. 


(800)253-6189 

Find  out  how  you  can  give  something  back  to 
your  country  and  enjoy  the  excitement  of  a 
change  of  pace  while  working  with  some  of 
the  world's  best  medical  professionals  as  an 
Air  Force  Reserve  physician.  The  rewards  of 
caring  for  the  strength  and  pride  of  America 
are  countless.  The  experience  you'll  gain  will 
be  priceless.  Call  the  Air  Force  Reserve  today. 
And  let  freedom  ring.  Call:  (800)253-6189 

AIR  FORCE  RESERVE 
====> 

25-604-0040  A GREAT  WAY  TO  SERVE 


HCR 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 


Health  Care  Recruiting  (80o)  323-1732 

NATIONWIDE  (503)  382-1732 

Search  Firm 


POSITIONS  WANTED 


PRIMARY  CARE  PHYSICIAN.  Available  part-time,  per 
diem,  or  locum  tenens;  would  consider  full-time  in 
coastal  area.  Fully  residency-trained,  board  certified, 
years  of  experience  including  Internal  Medicine,  Ur- 
gent Care,  Workers'  Compensation,  and  basic  Pedi- 
atrics. Licensed  in  all  western  states  and  Hawaii.  Re- 
spected, credentialed,  published,  personable.  Send 
inquiries  and  practice  description  in  confidence  to: 
Box  307,  c/o  The  Western  Journal  of  Medicine,  P0  Box 
7602,  San  Francisco,  CA  94120-7602. 


RESIDENCY  POSITIONS 


INTERNAL  MEDICINE  RESIDENCY.  PGY  ll-lll  resi- 
dent position  in  Internal  Medicine  available  in  June 
1996  in  a progressive  Internal  Medicine  Training 
Residency  Program  located  in  pleasant  California, 
Central  Valley  community.  Please  send  curriculum 
vitae  and  inquiries  to:  Edward  L.  Arsura,  MD, 
Chairman,  Department  of  Medicine,  Kern  Medical  Ctr, 
1830  Flower  St,  Bakersfield,  CA  93305. 


COMPUTER  SOFTWARE 


VERY  POWERFUL 

PATIENT  APPOINTMENT  SOFTWARE 

Benefits 

Increases  Income  and  Productivity 
Provides  Fast  & Accurate  Scheduling 
Decreases  “No  Shows” 

Improves  Customer  Service 

Features 

Clinic+Doctors+Patients  Database 
Fast,  Accurate,  Comprehensive  Scheduling 
Print  Ready-to-Mail  Patients’  Reminders 
Print  Doctors’  Schedules:  Daily,  Weekly,  etc. 

Powerful  Pre-defined  Queries 
Password  Security,  Privileged  Operations 
Fully  Documented,  Fully  Supported 
Very  Easy  to  Use 

Best  of  All 
Price:  $333 

‘Money  Back  Guarantee* 

Software  A to  Z.  Inc. 

800-500-0625 

Tel:  (408)  263-0625 
Fax:  (408)  263-0777 
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CONFERENCES 


OFFICE  SPACE  AVAILABLE 


FROST  & SULLIVAN 


The  First  Annual  Outlook  for  the 
Medical  Device  Industry  Conference 

April  22-23,  1996 
The  Westin  St.  Francis 
Union  Square 
San  Francisco,  California 


The  Medical  Device  Conference  will  provide  a strategic  look  at 
emerging  forces  that  are  shaping  requirements  for  U.S.  medical 
device  manufacturers  in  customer  research.  R&D,  clinical  research 
and  regulatory  approvals,  manufacturing,  marketing,  sales,  distribu- 
tion, and  customer  support  in  this  industry.This  strategic  perspective 
is  a prerequisite  for  doing  business  with  the  growing  integrated 
healthcare  delivery  systems  and  a key  to  survival  in  the  industry. 

The  chairpersons  for  this  event  will  be  Robert  Case,  Robert  Case  & 
Associates  and  Ari  Azhir,  Ph  D.,  president  of  Azhir  & Associates. 

The  conference  is  sponsored  by  Frost  & Sullivan's  Medical  Industry 
Research  Group.  A worldwide  market  research  and  consulting  firm. 
Frost  & Sullivan  sponsors  a number  of  strategic  conferences  each  year. 

For  a complete  brochure  andlor  registration  information,  call  or  write: 
Wanda  Napolitano 
Frost  & Sullivan 

90  West  Street.  Suite  1301  New  York,  New  York  10006 
Tel  2 I 2.964.7000  Fax  2 I 2.6 1 9.083  I 

For  more  information  on  Frost  & Sullivan  look  us  up  on  the 
World  Wide  Web  at  www.  frost,  com. 


March  11-1  1996 


Cancun,  Mexico.  $560  lor  ACC  members;  $655  for  non- 
members; $460  for  fellows-in-training.  residents,  nurses, 
physician  assistants,  and  technologists.  26.5  Category  1 
credit  hrs.  For  information,  call  American  College  of 
Cardiology,  Extramural  Programs,  (800)  257-4739;  FAX 
(301)897-9745 


WRITING  SERVICES 


MEDICAL  WRITING,  EDITING,  ABSTRACTING,  tran- 
scribing, and  on-line  literature  searching  (National 
Library  of  Medicine  holdings).  Prompt,  professional 
service;  competitive  rates.  SB  Writing  Services,  (916) 
485-7366;  Email  75202.50@compuserve.com;  www: 
http://ourworld.compuserve.com/homepages/sunnyb. 


EQUIPMENT  FOR  SALE 


AT&T  SPIRIT  TELEPHONE  SETS  (2)  FOR  SALE.  6 

button  sets,  color:  misty  cream.  Purchased  new; 
excellent  condition.  $150  each  or  $275  for  both,  plus 
shipping  and  insurance.  Call  (415)  771-7468. 

WHETHER  YOU  ARE  SELLING  EQUIPMENT, 
EXPANDING  YOUR  PRACTICE,  looking  for  a board 
review  course,  or  renting  a vacation  home,  see  WJM 
Classifieds  to  place  an  ad  or  end  your  search. 


BOARD  REVIEW  COURSES 


IM  BOARD  REVIEW  COURSE  & HOME  STUDY  VIDEOS 

Uniquely  Different  ▼ Small  Groups  ▼ Excellent  Study  Aids 

St.  Louis,  M0  APRIL  10-14 

Newark,  NJ  JUNE  26-30 

Columbus.  OH  JULY  31-AUG  4 

Call  (800)  97-IMBRC  (46272) 

Write  to  IMBRC,  5892  Whitestone, 

Columbus,  OH  43228 


WJM  Classified  Ads  carry 
W 


T 

415.882.3376 


Office  space  available 
in  the  Doctors  Towers 


Los_£& 

adjacent  to  Queen  of  Angels-Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  available.  X aT-V49V\ 
On-site  manager. 


COMPUTER  SOFTWARE 


COMPUTERIZED  HISTORIES  AND  PHYSICALS. 

Comprehensive  History-0  minutes  physician  time. 
Computer  questions  patient  and  prints  three-page 
summary.  Textbook  quality,  narrative,  pertinent  nega- 
tives. English/Spanish.  Comprehensive  Physical-3 
minutes  physician  time  to  complete  automated  form. 
Two-page  hospital  quality  printout.  Both  exceed  all 
standards  of  Medicare  and  HMOs.  Used  by  all  spe- 
cialties, hospitals,  and  HMOs.  Guaranteed  $395. 
Gilman  Files  (800)  355-4640. 


PRACTICES  FOR  SALE 


for  sale 


Thriving  Solo  Internal  Medicine  Practice 

Beautiful  downtown  Carmel,  California.  Cozy 
comer  building;  ocean  view  with  parking;  exclu- 
sively fee  for  service.  $400K  gross,  S220K  net. 
Call  (408)  624-3077.  FAX  (408)  624-8662. 
Write  PO  Box  3637,  Carmel,  CA  93921. 


■ Tired  of  Big-City  Hassles?  ■ 


Enjoy  an  active  Family  Practice  in  a commu- 
nity of  25,000  situated  on  the  shores  of  a 
beautiful  lake  in  pastoral  north  Idaho. 
Excellent  outdoor  recreational  opportunities. 
Friendly  people.  Great  place  to  raise  a family. 

CV  to:  Box  303,  The  Western  Journal  of  Medicine 
PO  Box  7602,  San  Francisco,  CA  94120-7602 


SUPPORT  STAFF 


ADMINISTRATIVE  AND  STAFF  POSITIONS:  Immedi- 
ate opening  in  moderate-volume  emergency  depart- 
ment near  Fresno,  CA.  Competitive  compensation,  paid 
malpractice,  revenue  sharing,  and  a democratic  part- 
nership structure.  P&PS  plans  also  available.  Call  or 
send  CV  to  Mark  Marten,  Quantum  Emergency  Med- 
ical Associates,  P0  Box  2467,  Santa  Rosa,  CA  95405. 
FAX  (707)  546-1930;  Call  (707)  546-4199. 


CALIFORNIA  • WESTERN  STATES 


PHYSICIAN  ASSISTANTS 
NURSE  PRACTITIONERS 

PERMANENT  PLA  CEMENT 
LOCUM  TENENS 

Superior  Results  & Expertise  from  the  West's 
leading  placement  service  of  NP’s  and  PA’s. 


WPR 


Heidi  Bourne,  RN,  Director 
Western  Practitioner  Resources 
\ PO.  Box  854 

/ Areata,  CA  95518 

(800)  345-5859 
E-Mail:  WPResource@aol.com 


WJM,  February  1996 — Vol  164,  No.  2 


191 


The  Western  Journal  of  Medicine 


SINCE  1 902  • CIRCULATION  45,000  + 


The  rate  for  each  insertion  is  $9  per  line  (average  six  words  per  line)  with  five  line  [$45]  minimum.  A 
confidential  box  number  (in  lieu  of  your  address)  can  be  assigned  to  your  advertisement  for  $1 0 each 
month.  The  replies  to  the  box  number  will  be  directly  forwarded  to  you  as  they  arrive  at  W/M's  office. 

Classified  display  rates  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 
inches  (2'/s  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding 
issue.  All  copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  dis- 
closure of  their  identity;  your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  The 
right  is  reserved  to  reject,  withdraw,  or  modify  all  classified  advertising  copy  in  conformity  with  the  de- 
cisions of  the  Advertising  Committee. 

Please  Type  or  Print  Advertising  Copy 

Classified  Advertisements  Are  Payable  in  Advance 

CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
P.O.  BOX  7602,  SAN  FRANCISCO,  CA  94120-7602 
(415)  882-3376 
FAX  (415)  882-3379 


Classified 

Advertisements 


ad  copy 

Print  or  Type  Clearly 


Number  of  lines X $9  = $ 

(fix  words  per  line)  Name  (Please  Print) 


Optional:  Confidential  box  Contact 

number  charge  +$10=  

Address 

Subtotal  (minimum  $45  or  

minimum  $55  with  City/State/Zip 

confidential  box  number)  ( ' ( ( 

Phone  FAX 

Number  of  insertions X $ = 

(subtotal) 

Check  enclosed  for:  $ 


Signature 
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WESTERN  STATE  MEDICAL 
ASSOCIATIONS’  MEETINGS 

ADVERTISING  INDEX 

Arizona  Medical  Association,  Inc-810  W Bethany  Home 
Rd,  Phoenix  85013.  (602)  246-8901.  Annual  Meeting: 
June  6-8,  1996,  Scottsdale  Plaza  Resort,  Scottsdale. 

AMERICAN  ASSOCIATION  OF  CLINICAL 

ENDOCRINOLOGISTS  

107 

California  Medical  Association-PO  Box  7690,  San  Fran- 
cisco 94120-7690.  (415)  541-0900.  Annual  Meeting: 
March  1-5,  1996,  Disneyland  Hotel,  Anaheim. 

Colorado  Medical  Society-PO  Box  17550,  Denver  80217- 
0550.  (303)  779-5455.  September  20-22,  1996,  Steam 
Boat  Sheraton,  Steam  Boat  Springs. 

CALIFORNIA  MEDICAL  ASSOCIATION 

. 2nd  Cover 

Hawaii  Medical  Association-1360  S Beretania,  Honolulu 
96814.  (808)  536-7702.  Annual  Meeting:  October  18-20, 
1996,  Kauai  Marriott,  Lihue. 

FROST  & SULLIVAN 

190 

Idaho  Medical  Association-305  W Jefferson,  P0  Box 
2668,  Boise  83701.  (208)  344-7888.  Annual  Meeting: 
July  24-27,  1996,  Sun  Valley  Inn,  Sun  Valley,  Idaho. 

Montana  Medical  Association-2012  11th  Ave,  Suite  12, 
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Black  and  Older  Hypertensives  Are  Similar,  Yet  Different... 


...So  Are  Calcium  Channel  Blockers. 


Before  making  your  therapeutic  decision, 
consider 

• Pathophysiology1 3 

• Concomitant  conditions2  5 and 

• Concomitant  medications.35  Then... 

Consider  Real 

Clinical  and  Economic  Value 


• Demonstrated  efficacy  in  black  and  older 
hypertensives6  8 

• Once-daily  regimen  that's  well-tolerated  and 
convenient 

• Frequency  and  type  of  side  effects  are  typical  of 
dihydropyridine  calcium  channel  blockers.  The 
dose-dependent  incidence  of  peripheral  edema  was 
18%-29%  vs.  10%  for  placebo  and  for  headache 
was  16%-22%  vs.  13%  for  placebo.  Flushing/heat 
sensation,  dizziness,  and  fatigue /asthenia  were 
each  reported  at  an  incidence  of  4%9 

• Lower  Average  Wholesale  Price  (AWP)  than 
Procardia  XL®*  or  Norvasc  * 

— as  much  as  26%-29%  lowert10 

• Adalat  CC  is  not  indicated  for  angina.  It  should 
be  taken  on  an  empty  stomach.  As  with  all 
distinct  pharmacologic  entities,  switching  from  one 
to  another  may  necessitate  careful  titration  and 
patient  monitoring 


Consider 


Once-A-Day 


nifedipine 


EXTEN  DED 
RELEASE 
TABLETS 


30mg,60mg  &90mg 


Real  Value 
for  Real  People 
with  Hypertension 


* Procardia  XL  (nifedipine)  and  Norvasc  (amlodipine  besylate) 
are  registered  trademarks  of  Pfizer  Labs  Division,  Pfizer  Inc. 


•Calculations  based  on  suggested  Average  Wholesale  Price 


(AWP).'0  AWP  is  from  a publishe 
represent  the  gctwal, price  tcAft 


?d  may  or  may  not 


Please  see  brjej_,summeinf-i>f  Prescribing  Information 
t/n~ba‘e1c‘ of  this  page. 


Once-A-Day 


Because 

Similarities  and  Differences  Should 
Be  Considered  Before  Prescribing  for 
Black  and  Older  Hypertensives, 

Consider ... 


nifedipine 


EXTEN  DED 
R E L E A S E 
TABLETS 


30mg,60mg  &90mg 


BRIEF  SUMMARY 

CONSULT  PACKAGE  INSERT  FOR  FULL  PRESCRIBING 
INFORMATION 
For  Oral  Use 

PZ500005BS  3/95 

INDICATION  AND  USAGE:  ADALAT  CC  is  indicated  for  the  treatment  of  hyperten 
sion.  It  may  be  used  olone  or  in  combination  with  other  antihypertensive  agents 
CONTRAINDICATIONS:  Known  hypersensitivity  to  nifedipine 
WARNINGS:  Excessive  Hypotension:  Although  in  most  patients  the  hypotensive 
effect  of  nifedipine  is  modest  and  well  tolerated,  occasional  patients  hove  had  excessive 
and  poorly  tolerated  hypotension.  These  responses  hove  usually  occurred  during  initial 
titration  or  at  the  time  of  subsequent  upward  dosage  adjustment,  and  may  be  more 
likely  in  patients  using  concomitant  beta-mockers. 

Severe  hypotension  and/or  increased  fluid  volume  requirements  have  been  reported  in 
patients  wno  received  immediate  release  capsules  together  with  a beta-blocking  agent 
and  who  underwent  coronary  artery  bypass  surgery  using  hiah  dose  fentanyl  anesthe- 
sia. The  interaction  with  high  dose  fentanyl  appears  to  De  due  to  the  combination  of 
nifedipine  and  a beta-blocker,  but  the  possibility  that  it  may  occur  with  nifedipine  alone, 
with  low  doses  of  fentonyl,  in  other  surgical  procedures,  or  with  other  narcotic  anal 
aesics  connot  be  ruled  out.  In  nifedipine  treated  patients  where  surgery  using  high  dose 
fentanyl  anesthesia  is  contemplated,  the  physician  should  be  aware  of  these  potential 
problems  and,  if  the  patient's  condition  permits,  sufficient  time  (at  least  36  hours) 
should  be  allowed  for  nifedipine  to  be  washed  out  of  the  body  prior  to  surgery 
Increased  Angina  and/or  Myocardial  Infarction:  Rarely,  patients,  particularly 
those  who  have  severe  obstructive  coronary  artery  disease,  have  developed  well  docu 
mented  increased  frequency  duration  and/or  severity  of  angina  or  acute  myocardial 
infarction  upon  starting  nifedipine  or  at  the  time  of  dosage  increase  The  mechanism  of 
this  effect  is  not  established. 

Beta-Blocker  Withdrawal:  When  discontinuing  o beta-blocker  it  is  important  to  taper 
its  dose,  if  possible  rather  than  stopping  abruptly  before  beginning  nifedipine  Patients 
recently  withdrawn  from  beta  blockers  may  develop  a withdrawal  syndrome  with  increased 
angina,  probably  related  to  increased  sensitivity  to  catecholamines.  Initiation  of  nifedipine 
treatment  will  not  prevent  this  occurrence  and  on  occasion  has  been  reported  to  increase  it 
Congestive  Heart  Failure:  Rarely,  patients  (usually  while  receiving  a beta-blocker) 
have  developed  heart  foilure  after  beginning  nifedipine.  Patients  with  tight  aortic  steno- 
sis may  be  at  greater  risk  for  such  an  event,  as  the  unloading  effect  of  nifedipine  would 
be  expected  to  be  of  less  benefit  to  these  patients,  owing  to  their  fixed  impedance  to 
flow  across  the  aortic  valve. 

PRECAUTIONS:  General  - Hypotension:  Because  nifedipine  decreases  peripheral  vas- 
cular resistance,  careful  monitoring  of  blood  pressure  during  the  initial  administration  and 
titration  of  ADALAT  CC  is  suggested  Close  observation  is  especially  recommended  for  patients 
already  taking  medications  tnat  are  known  to  lower  blood  pressure  (See  WARNINGS) 
Peripheral  Edema:  Mild  to  moderate  peripheral  edema  occurs  in  a dose-dependent 
manner  with  ADALAT  CC.  The  placebo  subtracted  rate  is  approximately  8%  at  30  ma, 
12%  at  60  mg  and  19%  at  90  mg  daily  This  edema  is  a localized  phenomenon,  thought 
to  be  associated  with  vasodilation  of  dependent  arterioles  and  small  blood  vessels  and 
not  due  to  left  ventricular  dysfunction  or  generalized  fluid  retention.  With  patients  whose 
hypertension  is  compiicatea  by  congestive  heart  failure,  care  should  be  token  to  differ- 
entiate this  peripheral  edema  from  tne  effects  of  increasing  left  ventricular  dysfunction 
Information  for  Patients:  ADALAT  CC  is  an  extended  release  tablet  ana  should  be 
swallowed  whole  and  taken  on  an  empty  stomach.  It  should  not  be  administered  with 
food.  Do  not  chew,  divide  or  crush  tablets. 

Laboratory  Tests:  Rare,  usually  transient,  but  occasionally  significant  elevations  of 
enzymes  such  as  alkaline  phosphatase,  CPK,  LDH,  SGOT,  and  SGPT  have  been  noted  The 
relationship  to  nifedipine  therapy  is  uncertain  in  most  cases,  but  probable  in  some  These 
laboratory  abnormalities  have  rarely  been  associated  with  clinical  'ymptoms,  however, 
cholestosis  with  or  without  jaundice  nas  been  reported  A small  increase  (<5%)  in  mean 
alkaline  phosphatase  was  noted  in  patients  treated  with  ADALAT  CC  This  was  an  isolated 
finding  and  it  rarely  resulted  in  values  which  fell  outside  the  normal  range  Rare  instances 
of  allergic  hepatitis  have  been  reported  with  nifedipine  treatment.  In  controlled  studies, 
ADALAT  CC  dia  not  adversely  affed  serum  uric  acid,  glucose,  cholesterol  or  potassium. 
Nifedipine,  like  other  calcium  channel  blockers,  decreases  platelet  aggregation  in  vitro. 
Limited  clinical  studies  hove  demonstrated  a moderate  but  statistically  significant 
decrease  in  platelet  aggregation  and  increase  in  bleeding  time  in  some  nifedipine 
patients.  This  is  thought  to  De  a function  of  inhibition  of  calcium  transport  across  the 
latelet  membrane.  No  clinical  significance  for  these  findings  has  been  demonstrated 
ositive  direct  Coombs'  test  with  or  without  hemolytic  anemia  has  been  reported  but  a 
causal  relationship  between  nifedipine  administration  and  positivity  of  this  laboratory 
test,  including  hemolysis  could  not  be  determined 

Although  nifedipine  has  been  used  safely  in  patients  with  renal  dysfunction  and  has  been 
reported  to  exert  a beneficial  effect  in  certain  cases  rare  reversible  elevations  in  BUN  and 
serum  creatinine  have  been  reported  in  patients  with  pre-existing  chronic  renal  insufficien- 
cy. The  relationship  to  nifedipine  therapy  is  uncertain  in  most  cases  but  probable  in  some 
Druq  Interactions:  Beta-adrenergic  blocking  agents  (See  WARNINGS). 

ADALAT  CC  was  well  tolerated  when  administered  in  combination  with  a beta  blocker  in 
187  hypertensive  patients  in  o placebo-controlled  clinical  trial.  However  there  have 
been  occasional  literature  reports  suggesting  that  the  combination  of  nifedipine  and 


beta-adrenergic  blocking  drugs  may  increase  the  likelihood  of  congestive  heart  foilure, 
severe  hypotension,  or  exacerbation  of  angina  in  patients  with  cardiovascular  disease. 
Digitalis:  Since  there  hove  been  isolated  reports  of  patients  with  elevated  digoxin  levels 
and  there  is  a possible  interaction  between  digoxin  ond  ADALAT  CC,  it  is  recommended 
that  digoxin  levels  be  monitored  when  initiating,  adjusting,  and  discontinuing  ADALAT 
CC  to  ovoid  possible  over-  or  under-digitalization. 

Coumarin  Anticoagulants:  There  hove  been  rare  reports  of  increased  prothrombin  time 
in  patients  toking  coumarin  anticoagulants  to  whom  nifedipine  was  administered. 
However,  the  relationship  to  nifedipine  therapy  is  uncertain 
Quinidine  There  have  been  rare  reports  of  an  interaction  between  quinidine  and 
nifedipine  (with  a decreased  plasma  level  of  auinidine). 

Ometidine  Both  the  peak  plasma  level  of  nifedipine  and  the  AUC  may  increase  in  the  pres- 
ence of  cimetidine  Ranitidine  produces  smaller  non  significant  increases  This  effect  of  cime- 
tidine may  be  mediated  by  its  known  inhibition  of  hepatic  cytochrome  P-450,  the  enzyme 
system  probably  responsible  for  the  first-pass  metabolism  of  nifedipine.  If  nifedipine  thera- 
py is  initiated  in  a patient  currently  receiving  cimetidine,  cautious  titration  is  advised. 
Carcinogenesis,  Mutagenesis,  Impairment  of  Fertility:  Nifedipine  was  adminis- 
tered orally  to  rats  for  two  years  and  was  not  shown  to  be  carcinogenic  When  given  to 
rats  prior  to  mating,  nifedipine  caused  reduced  fertility  at  a dose  approximately  30  times 
the  maximum  recommended  human  dose  In  vivo  mutagenicity  studies  were  negative 
Pregnancy:  Pregnancy  Category  C.  In  rodents,  rabbits  ana  monkeys,  nifedipine  has 
been  shown  to  have  a variety  of  embryotoxic,  placentotoxic  and  fetotoxic  effects,  includ- 
ing stunted  fetuses  (rats,  mice  and  rabbits),  digital  anomalies  (rats  and  rabbits),  rib 
deformities  (mice),  cleft  palate  (mice),  small  placentas  and  underdeveloped  chorionic  villi 
(monkeys),  embryonic  and  fetol  deaths  (rats,  mice  ond  rabbits),  prolonged  pregnancy 
(rats,  not  evaluated  in  other  species),  and  decreased  neonatal  survival  (rats;  not  evaluat- 
ed in  other  species).  On  a mg/kg  or  mg/m2  basis,  some  of  the  doses  associated  with 
these  various  effects  are  higher  than  the  maximum  recommended  human  dose  and  some 
are  lower,  but  all  are  within  on  order  of  magnitude  of  it 

The  digital  anomalies  seen  in  nifedipine-exposed  rabbit  pups  are  strikingly  similar  to 
those  seen  in  pups  exposed  to  phenytoin,  and  these  ore  in  turn  similar  to  the  pha- 
langeal deformities  that  are  the  most  common  malformation  seen  in  human  children 
with  in  otero  exposure  to  phenytoin 

There  are  no  adequate  and  well-controlled  studies  in  pregnant  women.  ADALAT  CC  should 
be  used  during  pregnancy  only  if  the  potential  benefit  justifies  the  potential  risk  to  the  fetus. 
Nursing  Mothers:  Nifedipine  is  excreted  in  human  milk  Therefore,  a decision  should 
be  mode  to  discontinue  nursing  or  to  discontinue  the  drug,  taking  into  account  the 
importance  of  the  drug  to  the  mother. 

ADVERSE  EXPERIENCES:  The  incidence  of  adverse  events  during  treatment  with 
ADALAT  CC  in  doses  up  to  90  mg  daily  were  derived  from  multi-center  placebo-con- 
trolled clinical  trials  in  370  hypertensive  patients.  Atenolol  50  mg  once  daily  was  used 
concomitantly  in  187  of  the  370  patients  on  ADALAT  CC  and  in  64  of  the  126  potients 
on  placebo  All  adverse  events  reported  during  ADALAT  CC  therapy  were  tabulated  inde- 
pendently of  their  causal  relationship  to  medication 

The  most  common  adverse  event  reported  with  ADALAT  ^ CC  was  peripheral  edemo  This 
was  dose  related  and  the  frequency  was  18%  on  ADALAT  CC  30  mg  daily,  22%  on 
ADALAT  CC  60  mg  daily  and  29%  on  ADALAT  CC  90  mg  daily  versus  10%  on  placebo 
Other  common  adverse  events  reported  in  the  above  placebo-controlled  trials  include: 
Headache  (19%,  versus  13%  placebo  incidence);  Flushing/heat  sensation  (4%,  versus 
0%  placebo  incidence),  Dizziness  (4%,  versus  2%  placebo  incidence),  Fatigue/osthenia 
(4%,  versus  4%  placebo  incidence);  Nausea  (2%,  versus  1%  placebo  incidence); 
Constipation  (1%,  versus  0%  placebo  incidence) 

Where  the  frequency  of  adverse  events  with  ADALAT  CC  and  placebo  is  similar,  causal 
relationship  cannot  be  established. 

The  following  odverse  events  were  reported  with  an  incidence  of  3%  or  less  in  daily 
doses  up  to  90  mg 

Body  as  a Whole/Systemic:  chest  pain,  leg  pain  Central  Nervous  System: 
poresthesio,  vertigo  Dermatologic:  rash  Gastrointestinal:  constipotion 
Musculoskeletal:  leg  cramps  Respiratory:  epistaxis,  rhinitis  Urogenital:  impo- 
tence, urinary  frequency 

Other  adverse  events  reported  with  an  incidence  of  less  than  1.0%  were: 

Body  as  a Whole/Systemic:  cellulitis,  chills,  facial  edema,  neck  pain,  pelvic  pain,  pain 
Cardiovascular:  atrial  fibrillation,  bradycardia  cardiac  arrest,  extrasystole,  hypotension, 
palpitations,  phlebitis,  postural  hypotension,  tachycardia,  cutaneous  anaiectases  Central 
Nervous  System:  anxiety,  confusion,  decreased  libido,  depression,  hypertonia,  insom- 
nia, somnolence  Dermatologic:  pruritus,  sweating  Gastrointestinal:  abdominal  pain, 
diarrhea,  dry  mouth,  dyspepsia,  esophagitis,  flatulence,  gastrointestinal  hemorrhage,  vom- 
iting Hematologic:  lymphodenopathy  Metabolic  gout,  weight  loss  Musculoskeletal: 
arthralgia,  arthritis,  myalgia  Respiratory:  dyspnea,  increased  cough,  rales,  pharyngitis 
Special  Senses:  abnormal  vision,  amblyopia,  conjunctivitis,  diplopia,  tinnitus 
Urogenital/Reproductive:  kidney  cakulus,  nocturia,  breast  engorgement 
The  following  adverse  events  have  been  reported  rarely  in  patients  given  nifedipine  in 
other  formulations:  allergenic  hepatitis,  alopecia  anemia,  arthritis  with  ANA  {+), 
depression,  erythromelalgio,  exfoliative  dermatitis,  fever,  gingival  hyperplasia,  gyneco- 
mastia, leukopenia,  mood  changes,  muscle  cramps,  nervousness,  paranoid  syndrome, 
purpura,  shokiness,  sleep  disturbances,  syncope,  taste  perversion,  thrombocytopenia, 
transient  blindness  at  the  peak  plasma  level,  tremor  and  urticaria. 

DOSAGE  AND  ADMINISTRATION:  Dosage  should  be  adjusted  according  to  each 


patient's  needs.  It  is  recommended  that  ADALAT  CC  be  administered  orally  once  daily  on 
an  emoty  stomach.  ADALAT  CC  is  on  extended  release  dosage  form  and  tablets  should 
be  swallowed  whole,  not  bitten  or  divided.  In  general,  titration  should  proceed  over  a 7- 
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SPRING/SUMMER  1996  EDUCATIONAL  CALENDAR 

CME  CONFERENCES 


Common  Clinical  and  Practice  Skills: 

Use  and  Interpretation 

Ritz-Carlton  - Buckhead,  Atlanta,  GA 
April  26-28,  1996 

Emerging  Trends  in  Infectious  Diseases: 

A Problem-Based  Symposium 

Sheraton  Charleston  Hotel,  Charleston,  SC 
May  3-5,  1 996 

Sixth  Annual  Current  Concepts  in  Orthopaedics 

Omni  Inner  Harbor  Hotel,  Baltimore,  MD 
May  16-18,  1996 

20th  Annual  Lung  Symposium 

The  Cloister,  Sea  Island,  GA 
June  9-13,  1996 

Global  Management  of  Work-Related 
Musculoskeletal  Injuries 

Ritz-Carlton-Naples,  Naples,  FL 
June  14-16,  1996 

Cancer  Strategies  for  the  Practicing  Physician 

The  Cloister,  Sea  Island,  GA 
July  22-24,  1996 

7th  Annual  Focus  on  the  Female  Patient 

Kiawah  Island  Resort,  Kiawah  Island,  SC 
July  22-25,  1996 


5th  Annual  General  Surgery  Update 

The  Cloister,  Sea  Island,  GA 
July  25-28,  1996 

4th  Annual  Primary  Care  Update: 

What’s  New  in  Dermatology 

Kiawah  Island  Resort,  Kiawah  Island,  SC 
July  26-28,  1996 

Sports  Medicine  & Soccer  Symposium 

The  Parliament  House,  Birmingham,  AL 
July  26-28,  1996 

Advanced  Orthopaedic  Imaging 

The  Cloister,  Sea  Island,  GA 
July  29-August  1 , 1 996 

Pain  Management  in  the  Office  Setting 

The  Cloister,  Sea  Island,  GA 
August  2-4,  1996 

Advances  in  Geriatric  Medicine 

Lago  Mar  Resort  & Club,  Ft.  Lauderdale,  FL 
August  9-1 1 , 1996 

Gastroenterology  Update  for  Primary  Care 

Marriott’s  Bay  Point  Resort,  Panama  City,  FL 
August  16-18,  1996 

Common  Clinical  & Practice  Skills:  Use  & Interpretation 

Ritz-Carlton-Palm  Beach,  Manalapan,  FL 
August  23-25,  1996 


SATELLITE  VIDEOCONFERENCES 

SMA’s  live,  interactive  satellite  videoconferences  are  presented  free  of  charge  for  registered  sites. 
For  information,  call  SMA’s  Multi-Media  Department  at  1-800-423-4992.  Credit  is  available. 


Pharmacoeconomics:  Practical  Applications  in  Clinical  Practice  - May  16,  1996 


Southern  Medical  Association  is  accredited  by  the  Accreditation  Council  for 
Continuing  Medical  Education  to  sponsor  continuing  medical  education  for  physicians. 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting 
the  criteria  for  Category  I of  the  ArMA  CME  Certificate  and 
the  AMA  Physicians  Recognition  Award.  To  list  Category  I 
continuing  medical  education  programs,  please  send  in- 
formation to  Arizona  Medical  Association,  810  West 
Bethany  Home  Road,  Phoenix,  AZ  8501  3;  or  phone  (602) 
246-8901 . 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


April  1-3 — Management  Strategies  in  Complex  Congenital  Heart  Dis- 
ease. Mayo  Foundation  at  the  Point  Squaw  Peak.  Phoenix.  Mon-Wed. 
Contact:  (800)  323-2688. 

April  9-13 — New  Frontiers  in  Pain.  Maricopa  Medical  Center  at  the  Radisson 
Resort  Hotel.  Scottsdale.  Tues-Sat.  Contact:  Beverlee  Anderson,  (602) 
267-5366. 

April  10-13 — 21st  Annual  Primary  Care  Update.  University  of  Arizona 
College  of  Medicine  at  the  Tucson  Hilton  East,  Tucson.  Wed-Sat.  Contact: 
U of  A. 

April  18-20 — Upper  Extremity  Trauma  and  Reconstructive  Surgery. 

Mayo  Foundation  at  The  Pointe  Hilton  Resort,  Phoenix.  Thurs-Sat.  Con- 
tact: (800)  323-2688. 

April  22-25 — Visiting  Fellowships  in  MRI.  University  of  Arizona  College  of 
Medicine  at  the  Biltmore  Advanced  Imaging  Center.  Phoenix.  Mon-Thurs. 
Contact:  (800)  848-4920. 

April  28-May  1 — Southwest  Surgical  Congress — Annual  Meeting.  Mar- 
riott's Camelback  Inn  Resort  and  Golf  Club,  Scottsdale.  Sun-Wed.  Con- 
tact: (312)  527-6667. 

May  4 — ENT  for  Primary  Care  Physicians.  Mayo  Clinic-Scottsdale,  Ash- 
ton B.  Taylor  Auditorium.  Scottsdale.  Sat.  Contact:  Trish  Ghan,  Mayo 
Clinic-Scottsdale. 

May  6-10 — Neuroradiology:  Review  and  Update.  University  of  Arizona 
College  of  Medicine  at  the  Biltmore  Advanced  Imaging  Center.  Phoenix. 
Mon-Fri.  Contact:  (800)  848-4920.  ext  2575. 

May  9-10 — Vascular  Access  for  Hemodialysis  V,  Ultrasonography  Assess- 
ment, OST  Consideration,  Stents,  Graphs  Lysis.  Ohio  State  University 
Medical  Center  at  the  Westin  La  Paloma,  Tucson.  Thurs-Fri.  Contact: 
(708)  550-0090. 

October  7-10 — Visiting  Fellowships  in  MRI.  University  of  Arizona  College 
of  Medicine  at  the  Biltmore  Advanced  Imaging  Center,  Phoenix. 
Mon-Thurs.  Contact:  (800)  848-4920,  ext  2575. 

October  14-18 — Neuroradiology:  Review  and  Update.  University  of  Ari- 
zona College  of  Medicine  at  the  Biltmore  Advanced  Imaging  Center. 
Phoenix.  Mon-Fri.  Contact:  (800)  848-4920.  ext  2575. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd.  Phoenix,  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center.  Tucson.  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on  Con- 
tinuing Medical  Education  of  the  California  Medical  Asso- 
ciation. All  courses  and  meetings  listed  have  been  ap- 
proved for  Category  I credit  toward  the  CMA  Certificate  in 
Continuing  Medical  Education.  To  have  accredited  courses 
listed  here,  please  send  information  at  least  two  months  in 
advance  to  Paulette  Richardson,  Continuing  Medical  Edu- 
cation, California  Medical  Association,  PO  Box  7690,  San 
Francisco  94120-7690;  or  phone  (415)  882-3387.  For 
more  information  on  accreditation  or  certification,  please 
write  to  the  above  address. 


CARDIOLOGY 

April  13-14 — Practical  Advances  in  Vascular  Disease.  Medical  Education 
Collaborative  at  Loews  Coronado  Bay  Resort,  San  Diego.  Sat-Sun.  10  hrs. 
$125.  Contact:  Medical  Education  Collaborative,  137  W Jewell  Ave.  Ste 
251,  Lakewood,  CO  80228.  (800)  442-6632. 

April  25-27 — Sixth  Annual  Symposium  on  Coronary  Stenting.  Scripps 
Clinic  & Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La 
Jolla.  Thurs-Sat.  Contact:  Scripps  Clinic  and  Research  Foundation,  10666 
N Torrey  Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 

June  5-8 — Advanced  Echocardiography  and  Doppler  Llltrasound  1996. 
American  College  of  Cardiology  at  Hyatt  Islandia,  San  Diego.  Wed-Sat. 
23.5  hrs.  Contact:  ACC.  Registration  Secretary,  Extramural  Programs 
Dept.  Georgetown  Rd.  Bethesda.  MD  20814-1699.  (800)  257-4739. 

June  28-30 — Arrhythmias:  Interpretation,  Diagnosis  and  Management. 
Medical  Education  Resources  at  Hyatt  Fisherman’s  Wharf.  San  Francisco. 
Fri-Sun.  1 1 hrs.  Contact:  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  W Canal  Court.  Ste  500,  Littleton.  CO  80120- 
4569.  (800)421-3756. 


DERMATOLOGY 

June  7-9 — 3rd  Annual  Course  on  Lasers  in  Cutaneous  and  Cosmetic 
Surgery.  UCSF  at  UCSF.  Fri-Sun.  Contact:  UCSF. 

October  12-13 — The  Skin  From  A To  Z:  Tips  on  Practical  and  Office 
Techniques.  UCSF  at  UCSF.  Sat-Sun.  Contact:  UCSF. 


EMERGENCY  MEDICINE 

May  14-15 — 7th  Annual  High  Risk  Emergency  Medicine.  American  Col- 
lege of  Emergency  Physicians  at  Hyatt  at  Fisherman’s  Wharf,  San  Fran- 
cisco. Tues-Wed.  15  hrs.  $299  to  $499.  Contact:  Alpen  Meeting  Service, 
(800)  451 -RISK. 

May  31 -June  6 — Trauma/Critical  Care.  USC  at  Ritz-Carlton  Huntington 
Hotel.  Pasadena.  Fri-Sat.  18  hrs.  $250.  Contact:  USC. 

June  20 — Cost  Effective  Emergency  Medicine.  American  College  of  Emer- 
gency Physicians  at  The  Mirage,  Las  Vegas.  Thurs.  8 hrs.  $199-$249.  Con- 
tact: Alpen  Meeting  Services,  (800)  451-RISK. 

October  18-20 — The  Comprehensive  Review  in  Emergency  Medicine  and 
Urgent  Care.  Continuing  Medical  Education  Associates  at  Hyatt  Regency 
La  Jolla.  San  Diego.  20  hrs.  $495.  Contact:  Jacqueline  Shiller,  PO  Box 
270469.  San  Diego  92198.  (619)  674-5200. 


ENDOCRINOLOGY/METABOLISM 

June  7-1 1 — Molecular  Steriodogenesis.  UCSF  at  Monterey.  Fri-Tues.  $300. 
Contact:  UCSF. 
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EPIDEMIOLOGY/INFECTIOUS  DISEASE 

May  1-3 — 17th  Annual  Advances  in  Infectious  Diseases.  UCSF  at  Shera- 
ton Palace  Hotel.  San  Francisco.  Wed-Fri.  17.5  hrs.  $410.  Contact:  UCSF. 


FAMILY  PRACTICE/PRIMARY  CARE 

April  1-4 — Primary  Care  in  Paradise:  Maui  1996.  Scripps  Clinic  and 
Research  Foundation  at  Embassy  Suites  Resort.  Kaanapali  Beach,  Maui. 
Hawaii.  Mon-Thurs.  16  hrs.  Contact:  Dept  of  Academic  Affairs.  403C. 
Scripps  Clinic  and  Research  Foundation.  10666  N Torrey  Pines  Rd.  La 
Jolla  92037.  (619)  554-8556. 

April  6-13 — Sixth  Kaiser  Permanente  National  Conference  on  Muscu- 
loskeletal Medicine.  Kauai  Marriott  Resort.  Kauai.  Hawaii.  29  hrs.  $400. 
Contact:  Ferdy  Massimino.  MD,  200  Muir  Rd.  Martinez.  CA  94553.  (510) 
372-1457. 

April  7-12 — Ninth  Annual  Primary  Care  Medicine:  Update  1996.  UCSF 
at  Intercontinental  Resort.  Maui.  Hawaii.  Sun-Fri.  20  hrs.  $595.  Contact: 
UCSF. 

April  13 — The  Team  Approach  to  Oncology:  The  Primary  Care  Physi- 
cian's Role.  UCD  at  Cancer  Center  Auditorium.  Sacramento.  Sat.  6.5  hrs. 
$95.  Contact:  UCD. 

April  18-21 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary  Care 
Physician.  Continuing  Medical  Education  Associates  at  Hilton  Beach  & 
Tennis  Resort,  San  Diego.  Thurs-Sun.  20  hrs.  $495.  Contact:  CMEA. 
Jacqueline  Shiller.  PO  Box  84296.  San  Diego  92138.  (619)  223-2997. 

April  27-May  1 — 29th  Society  of  Teachers  of  Family  Medicine  Annual 

Spring  Conference.  AAFP  and  Society  of  Teachers  of  Family  Medicine 
at  the  Hyatt  Regency  at  Embarcadero  Center.  San  Francisco.  Sat-Wed. 
Contact:  Ray  Rosetta.  Director  of  Meetings  and  Programs.  The  Society  of 
Teachers  of  Family  Medicine.  (800)  274-4512. 


May  17-21 — Essentials  in  Primary  Care  Continuing  Medical  Education 
Associates  at  Grand  Hyatt  on  Union  Square.  San  Francisco.  Thurs-Sun. 
20  hrs.  $495.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  84296,  San 
Diego  92138.  (619)  223-2997. 

June  7-9 — 9th  Annual  Medical  Office  Laboratory  Conference.  San  Diego 
State  University  Health  Services  at  Red  Lion  Hotel.  San  Diego.  Fri-Sun. 
23  hrs.  $475.  Contact:  Nancy  Geiser.  College  of  Extended  Studies.  (619) 
594-6255. 

June  10-12 — 2nd  Annual  Sports  and  Occupational  Medicine  in  Primary 
Care:  From  Prevention  to  Treatment  Conference.  San  Diego  State  Uni- 
versity Health  Services  at  Red  Lion  Hotel.  San  Diego.  Mon- Wed.  20  hrs. 
$475.  Contact:  Nancy  Geiser,  College  of  Extended  Studies.  (619)  594- 
6255. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R Drew  Postgraduate  Medical  School.  Office  of  Continuing  Medical 

Education.  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs.  (909)  824- 

4963. 

STAN:  Stanford  University.  Postgraduate  Education.  (415)  723-5594. 

UCD:  University  of  California.  Davis.  Office  of  Continuing  Medical  Education. 

(916)  734-5390. 

UCI:  University  of  California.  Irvine.  Memorial/UCI  Center  for  Health  Education. 

(714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in  Medicine  and 

Health  Sciences.  (310)  794-2620. 

UCSD:  University  of  California.  San  Diego.  Office  of  Continuing  Medical  Education. 

(619)  534-3940. 

UCSF:  University  of  California.  San  Francisco.  Extended  Programs  in  Medical  Edu- 

cation, (415)  476  A 25 1 . 

USC:  University  of  Southern  California.  Postgraduate  Division.  (800)  USC-1 1 19. 


Announcing  the  Spring  1996  CME  Category  1 Program 


► 


March  12  AND  May  14.  6:30PM-10PM 
LA  Cardiology  Society  Evening  Forum 
David  S.  Cannom,  M.D,  Course  Director 


CME 

At 


Good  Sam 


March  16.  8:30AM-6:1 5 PM 

► Retina  Update  1996  Symposium 

David  S.  Boyer,  M.D,  Roger  L.  Novack,  M.D,  Ph  D., 
& Edgar  L Thomas,  M.D,  Course  Directors 

March  18.  6 PM-8:1 5 PM 

► Radiation  Oncology  Evening: 

Management  of  Early  Stage  Breast  Cancer 
David  P.  Winchester,  M.D,  Guesl  Speaker 
Rufus  Mark,  M.D,  Course  Director 

March  20.  3:30  PM-8:45  PM 

► Epilepsy:  New  Directions,  New  Solutions 
William  W.  Sulherling,  M.D,  Course  Director 


Don't  Miss  These  Outstanding  Educational  Opportunities! 


April  19  8:30  AM-6  PM 

► Echocardiography  Board  Review  Course: 
4th  Annual  Echo  Conference 
Charles  Pollick,  M.D,  Course  Director 


Good  Samaritan  Hospital,  Los  Angeles  is 
accredited  by  the  Accreditation  Council  for 
Continuing  Medical  Education  (ACCME) 
to  sponsor  continuing  medical  education 
for  physicians.  For  further  information, 
contact  Physician  Education  Services/ 
CME  at  1225  Wilshire  Blvd.,  Los  Angeles, 
CA  90017.  Please  call  (213)  977-2335  or 
fax  request  to  (213)  977-2333. 


Good 

Samaritan 

Hospital 

Los  Angeles 


Mav  3.  8 AM-4  PM 

► Controversies  in  Cardiovascular  Intervention 
Ray  V Matthews,  M.D,  Course  Director 

Mav  8.  5:30-7:30  PM 

► The  Helen  Ford  Memorial  Oncology  Lecture: 
Genetics  Risk  Assessment  for  Cancer 
Mary  Daly,  M.D,  Guest  Speaker 

Lowell  Irwin,  M.D  , Course  Director 

Mav  15.  5:30  PM-8  PM 

► Neuroscience  Quarterly  Evening  Lecture: 
Functional  Neurosurgery-  Past,  Present, 
and  Future 

Dean  'Skip"  Jacques,  M.D,  Course  Director 
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June  28-31) — San  Dies*)  Academy  of  Family  Physicians'  40th  Annual  Post- 
graduate Symposium — Family  Medicine  Update:  10%.  San  Diego 
Academy  of  Family  Physicians  at  Hotel  del  Coronado,  San  Diego.  Fri- 
Sun.  18  hrs.  $225-$3()().  Contact:  Terry  Camarata.  (619)  422-1 186. 

August  2-4 — Managing  Respiratory  Diseases.  Medical  Education  Re- 
sources at  Tenaya  Lodge.  Yosemite.  Fri-Sun.  1 1 hrs.  $375.  Contact:  Linda 
Main.  Meetings  Coordinator.  Medical  Education  Resources,  1500  W 
Canal  Court.  Ste  500.  Littleton.  CO  80120-4569.  (800)  421-3756. 

August  2-4 — Cardiology  for  the  Primary  Care  Physician.  Continuing  Med- 
ical Education  Associates  at  Hotel  del  Coronado.  San  Diego.  Fri-Sun.  20 
hrs.  $450.  Contact:  Jacqueline  Shiller.  PO  Box  270469.  San  Diego  92198. 
(619)674-5200. 

August  5-7 — Dermatology  for  the  Non-Dermatologist.  Continuing  Medical 
Education  Associates  at  Hotel  del  Coronado.  San  Diego.  Mon-Wed.  20 
hrs.  $450.  Contact:  Jacqueline  Shiller.  PO  Box  270469.  San  Diego  92198. 
(619)  674-5200. 

August  9-11 — Neurology  for  the  Non-Neurologist.  Medical  Education 
Resources  at  Doubletree  Hotel.  Monterey.  Fri-Mon.  1 1 hrs.  $375.  Contact: 
Linda  Main,  Meetings  Coordinator.  Medical  Education  Resources.  1500 
W Canal  Court.  Ste  500.  Littleton.  CO  80120-4569.  (800)  421-3756. 

October  21-23 — Neurology  and  Outpatient  Psychiatry  in  Primary  Care. 
Continuing  Medical  Education  Associates  at  Hyatt  Regency,  San  Diego. 
20  hrs.  $450.  Contact:  Jacqueline  Shiller.  PO  Box  270469.  San  Diego 
92198.  (619)674-5200. 


INTERNAL  MEDICINE 

April  1 1-13 — Recent  Advances  in  Hematopoietic  Stem  Cell  Transplanta- 
tion UCSD  at  Hilton  Beach  & Tennis  Resort.  San  Diego.  Thurs-Sat.  Con- 
tact: UCSD. 

April  20 — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  and 
Research  Foundation  at  Scripps  Clinic  and  Research  Foundation,  La  Jolla. 
Sat.  6 hrs.  Contact:  Dept  of  Academic  Affairs.  403C.  Scripps  Clinic  and 
Research  Foundation.  10666  N Torrey  Pines  Rd.  La  Jolla  92037.  (619) 
554-6310. 

May  9-10 — Practical  Aspects  of  Caring  for  Alzheimer’s  Disease  Victims. 

UCSD  at  Hilton  Beach  & Tennis  Resort.  San  Diego.  Thurs-Fri.  13  hrs. 
$326.  Contact:  UCSD. 

September  27-October  2 — Internal  Medicine  1996 — Fall  Program. 
Continuing  Medical  Education  Associates  at  Loews  Coronado  Bay  Resort, 
San  Diego.  Fri-Wed.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469, 
San  Diego  92198.  (619)  674-5200. 


NEPHROLOGY 

August  2-8 — 12th  Comprehensive  Nephrology  Review  Course.  UCLA  at 
Miramar  Sheraton  Hotel.  Santa  Monica.  Fri-Thurs.  50  hrs.  $800.  Contact: 
UCLA. 


ONCOLOGY 

April  1-5 — Diagnostic  Approaches  to  Lymphoproliferative  Disorders. 

Scripps  Clinic  and  Research  Foundation  at  Ritz-Carlton,  Maui.  Hawaii. 
Mon-Fri.  26  hrs.  Contact:  Dept  of  Academic  Affairs,  403C.  Scripps  Clinic 
and  Research  Foundation.  10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619) 
554-8556. 

April  13 — The  Team  Approach  to  Oncology  : The  Primary  Care  Physi- 
cian's Role.  UCD  at  Cancer  Center  Auditorium.  Sacramento.  Sat.  6.5  hrs. 
$95.  Contact:  UCD. 


OPHTHALMOLOGY 

May  1 1 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  and  Research  Founda- 
tion at  Scripps  Clinic  and  Research  Foundation.  La  Jolla.  Sat.  7 hrs.  Con- 
tact: Dept  of  Academic  Affairs.  403C.  Scripps  Clinic  and  Research  Foun- 
dation. 10666  N Torrey  Pines  Rd.  La  Jolla  92037  (619)  554-8556. 


OTOLARYNGOLOGY 

May  23-25 — Vestibular  Adaptation.  UCLA  at  Miramar  Sheraton  Hotel, 
Santa  Monica.  Thurs-Sat.  17  hrs.  $400.  Contact:  UCLA. 


June  22-28 — 1995-1996  Skull  Base  Surgical  Dissection  Course.  House  Ear 
Institute  at  Los  Angeles.  Sat-Fri.  65  hrs.  $2,500  for  two  physicians.  Con- 
tact: House  Ear  Institute.  Antonio  De  la  Cruz.  MD.  2100  W Third  St,  Los 
Angeles  90057. 

June  29-July  4 — Second  International  Skull  Base  Congress  and  the  Sev- 
enth Annual  Meeting  of  the  North  American  Skull  Base  Society  at  Los 
Angeles.  Sat-Thurs.  Contact:  Congress  Secretary.  Ruth  B.  Crair.  House 
Ear  Institute,  2100  W Third  St.  5th  Floor.  Los  Angeles  90057. 

July  5-7 — Current  Concepts  in  Allergy  and  Otolaryngology  . Children's 
Hospital  at  Le  Meridien  Hotel,  Coronado.  Fri-Sun.  14.5  hrs.  Contact:  Chil- 
dren's Hospital.  Continuing  Medical  Education  Office.  3020  Children's 
Way.  Room  5021,  San  Diego  92123.  (619)  576-4072. 


PATHOLOGY 

April  1-5 — Diagnostic  Approaches  to  Lymphoproliferative  Disorders. 

Scripps  Clinic  and  Research  Foundation  at  Ritz-Carlton,  Maui.  Hawaii. 
Mon-Fri.  26  hrs.  Contact:  Dept  of  Academic  Affairs,  403C,  Scripps  Clinic 
and  Research  Foundation.  10666  N Torrey  Pines  Rd.  La  Jolla  92037.  (619) 
554-8556. 

May  23-25 — Current  Issues  in  Anatomic  Pathology.  UCSF  at  San  Fran- 
cisco. Thurs-Sat.  Contact:  UCSF. 

PEDIATRICS 

April  21-23 — Weaning  '96.  USC  at  Stouffer  Renaissance  Esmeralda  Resort. 
Palm  Springs.  Sun-Tues.  10  hrs.  $525.  Contact:  USC. 

May  16-18 — 29th  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics. UCSF  at  Ritz-Carlton  Hotel,  San  Francisco.  Thurs-Sat.  16  hrs. 
$350.  Contact:  UCSF. 

July  11-13 — Adolescent  Medicine:  A Practical  Course  for  Clinicians 

UCSD  at  Hilton  Beach  & Tennis  Resort.  San  Diego.  Thurs-Sat.  15  hrs. 
$350.  Contact:  UCSD 


PLASTIC  SURGERY 

June  7-9 — The  3rd  Annual  Course  on  Lasers  in  Cutaneous  and  Cosmetic 
Surgery.  UCSF  at  UCSF.  Fri-Sun.  Contact:  UCSF. 


PSYCHIATRY  AND  NEUROLOGY 

April  19-21 — West  Coast  Neuropsychology  Conference.  UCSD  at  Pan 
Pacific  Hotel.  San  Diego.  Fri-Sun.  15.5  hrs.  $325.  Contact:  UCSD. 

May  22-24 — 3rd  Annual  Sexual  Assault  Response  Team  (SART) 
Training.  UCD  at  Red  Lion  Hotel.  Sacramento.  Wed-Fri.  19  hrs.  $160. 
Contact:  UCD. 

June  7-9 — NCGPS  Annual  Conference.  Northern  California  Group  Psy- 
chotherapy Society  at  Asilomar  Conference  Center.  Pacific  Grove.  Fri- 
Sun.  Contact:  NCGPS.  (415)442-1976. 

June  15 — Current  Medical  Management  of  Epilepsy.  Scripps  Clinic  and 
Research  Foundation  at  La  Jolla.  Sat.  $75.  Contact:  Dept  of  Academic 
Affairs.  Box  403C.  Scripps  Clinic  and  Research  Foundation.  10666  N Tor- 
rey Pines  Rd.  La  Jolla.  92037.  (619)  554-8556. 


RADIOLOGY 

April  6 — UCSD  Spring  Interventional  Radiology  Course.  UCSD  at  Hotel 
del  Coronado,  San  Diego.  Sat.  6.25  hrs.  $135.  Contact:  Ryals  & Associ- 
ates. Inc.  PO  Box  1925.  Roswell.  GA  30077-1925.  (770)  641-9773. 

April  7-12 — UCSD  Neuro  and  Musculoskeletal  MR  Course.  UCSD  at  Ho- 
tel del  Coronado.  San  Diego.  Sun-Fri.  Contact:  Ryals  & Associates,  Inc. 
PO  Box  1925.  Roswell.  GA  30077-1925.  (770)  641-9773. 

April  7-12 — UCSD  16th  Annual  Residents'  Radiology  Review  Course. 
UCSD  at  Hotel  del  Coronado,  San  Diego.  Sun-Fri.  41  hrs.  $695.  Contact: 
Ryals  & Associates,  Inc.  PO  Box  1925.  Roswell.  GA  30077-1925.  (770) 
641-9773. 

April  12-14 — UCSD  Breast  Imaging  & Interventions  Course.  UCSD  at 
Hotel  del  Coronado.  San  Diego.  Fri-Sun.  15  hrs.  $375.  Contact:  Ryals  & 
Associates.  Inc.  PO  Box  1925.  Roswell.  GA  30077-1925.  (770)  641-9773. 
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July  20-25 — Advanced  Imaging  of  the  Spine.  UCSD  at  Hotel  del  Coronado. 
San  Diego.  Sat-Thurs.  22.5  hrs.  $550.  Contact:  Ryals  & Associates.  Inc. 
PO  Box  1925.  Roswell,  GA  30077-1925  (770)  641-9773. 

August  15-18 — Minimally  Invasive  Therapy  of  the  Brain.  UCSD  at  Ritz- 
Carlton  Hotel.  Marina  del  Rey.  Thurs-Sun.  20  hrs.  $495.  Contact:  Ryals  & 
Associates,  Inc.  PO  Box  1925,  Roswell,  GA  30077-1925.  (770)  641-9773. 
October  26-27 — 16th  Annual  Comprehensive  Review  of  Vascular  & Inter- 
ventional Radiology.  UCSD  at  Hotel  del  Coronado,  San  Diego.  Sat-Sun. 
14  hrs.  $375.  Contact:  Ryals  & Associates.  Inc,  PO  Box  1925,  Roswell, 
GA  30077-1925.  (770)  641-9773. 

October  28-November  I — 21st  Annual  San  Diego  Postgraduate  Radiology 
Course.  UCSD  at  Hotel  del  Coronado.  San  Diego.  Mon-Fri.  27  hrs.  $575. 
Contact:  Ryals  & Associates.  Inc,  PO  Box  1925,  Roswell,  GA  30077- 
1925.  (770)641-9773. 


SURGERY 

April  25-27 — The  Postgraduate  Course  in  General  Surgery.  UCSF  at  Ritz- 
Carlton  Hotel.  San  Francisco.  Thhrs-Sat.  Contact:  UCSF. 

June  26-29 — 13th  Annual  San  Diego  Shoulder  Orthroscopy  Meeting.  Tri 

City  Medical  Center  at  Hyatt  Regency,  La  Jolla.  Wed-Sat.  24  hrs.  $1,375. 
Contact:  Rebecca  Quiring,  San  Diego  Shoulder  Arthroscopy,  3905  Waring 
Rd,  Oceanside  92056.  (619)  940-2066. 

July  8-13 — 13th  Superficial  Anatomy  and  Cutaneous  Surgery.  UCSD  at 
San  Diego.  Mon-Sat.  36  hrs.  $1,395.  Contact:  UCSD. 


UROLOGY 

April  25-28 — 5th  Annual  Spring  Clinical  Nephrology  Meetings.  National 
Kidney  Foundation  at  Disneyland  Hotel,  Anaheim.  Thurs-Sun.  26  hrs. 
Contact:  National  Kidney  Foundation,  Donna  Fingerhut.  (800)  622-9010. 


GENERAL/MULTIDISCIPLINARY 

April  27-29 — 5th  Annual  Pain  Conference:  Primary  Care  Overview  of 

Pain  Management.  UCD  at  Tenaya  Lodge  at  Yosemite,  Fish  Camp. 
Sat-Mon.  Contact:  UCD. 

May  31 -June  2 — 38th  Annual  Scientific  Meeting  of  the  American  Associ- 
ation for  the  Study  of  Headache.  San  Diego.  Fri-Sun.  Contact:  AASH. 
(619)  845-1720. 

August  8-11 — 38th  Annual  Postgraduate  Refresher  Course — Reading 

Retreat.  USC  at  the  Lodge  at  Koele,  Lanai,  Hawaii.  Fri.  8 hrs.  $100.  Con- 
tact: use. 

August  1 1-17 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 

Maui  Westin  Hotel,  Maui,  Hawaii.  Mon-Fri.  28  hrs.  $590.  Contact:  USC. 

August  1 1-21 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 
Maui  Westin  Hotel,  Maui,  and  Marriott  Hotel,  Kauai,  Hawaii.  Mon- Wed. 
80  hrs.  $640.  Contact:  USC. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation.  1577  E Chevy  Chase.  Glendale  91206.  (213)  245- 
8505. 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800) 
882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 


Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


June  6-8 — National  Stroke  Meeting:  The  Clinical  Aspects  of  Stroke  Diag- 
nosis and  Treatment.  Medical  Education  Resources  al  Red  Lion  Hotel 
and  Conference  Center,  Colorado  Springs.  Thurs-Sat.  Contact:  Jaclynna 
Williams.  (303)  798-9683.  FAX  (303)  798-5731. 

July  3 1 -August  3 — Musculoskeletal  Infection  Society  Open  Annual  Scien- 
tific Meeting.  University  of  Colorado  Health  Sciences  Center  al  Snow- 
mass  Village,  Snowmass.  Wed-Sat.  Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline.  (303)425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Sponsored 
by  the  Colorado  Society  of  Clinical  Neurologists.  Contact:  Colorado  Soci- 
ety of  Neurologists.  (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospitals  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Pow- 
ell. (303)629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153:  FAX  (303)  372-9065. 


IDAHO 


July  24-27 — Idaho  Medical  Association  Annual  Meeting.  Sun  Valley.  Con- 
tact: IMA.  305  W Jefferson,  PO  Box  2668,  Boise  83701.  (208)  344-7888. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
requirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is 
subject  to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


May  2-5 — 1996  Southwest  Allergy  Forum.  Hilton  of  Santa  Fe.  Santa  Fe. 
Thurs-Sun.  Contact:  UNM  SOM. 

July  1 1-14 — New  Choices,  New  Challenges,  Psychopharmacology  in  the 
Primary  Care  Setting.  La  Fonda  Hotel,  Santa  Fe.  Thurs-Sun.  Contact: 
Lovelace  Health  Systems.  National  Seminar  Coordinator,  5400  Gibson 
SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262-3468.  FAX  (505) 
262-3194. 

July  24-28 — Podiatric  Surgical  Seminar.  Hotel  Santa  Fe,  Santa  Fe.  Wed- 
Thurs.  Contact:  Lovelace  Health  Systems,  National  Seminar  Coordinator, 
5400  Gibson  SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262- 
3468.  FAX  (505)  262-3194. 

July  24-28 — How  to  Diagnose  and  Treat  Arrhythmias  for  the  Primary 
Care  Physician.  Eldorado  Hotel,  Santa  Fe.  Wed-Sun.  Contact:  Megan 
Slane.  Course  Coordinator,  New  Mexico  Heart  Institute,  1001  Coal  Ave, 
SE,  Albuquerque  87106.  (505)  841-1000;  (800)  715-6644.  FAX  (505) 
224-7085. 
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August  2 -4 — Practical  Pediatrics.  La  Fonda  Hotel,  Santa  Fe.  Fri-Sun.  Con- 
tact: Lovelace  Health  Systems,  National  Seminar  Coordinator.  5400  Gib- 
son SE.  Ed  Bldg.  2nd  Floor.  Albuquerque  87108.  (505)  262-3468.  FAX 
(505)262-3194. 

August  15-18 — Primary  Care  for  the  Aging  Person.  Picacho  Hotel.  Santa 
Fe.  Thurs-Sun.  Contact:  Lovelace  Health  Systems.  National  Seminar  Co- 
ordinator. 5400  Gibson  SE.  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194. 

August  22-25 — Implementing  Change  in  Patient  Behavior  and  Clinical 
Practice.  Picacho  Hotel.  Santa  Fe.  Thurs-Sun.  Contact:  Lovelace  Health 
Systems,  National  Seminar  Coordinator.  5400  Gibson  SE.  Ed  Bldg,  2nd 
Floor.  Albuquerque  87108.  (505)  262-3468.  FAX  (505)  262-3194. 

October  3-6 — Building  “Virtual"  Integrated  Delivery  Systems:  Thriving 
in  an  Advanced  Healthcare  Market.  Pyramid  Hotel,  Albuquerque. 
Thurs-Sun.  Contact:  Lovelace  Health  Systems,  National  Seminar  Coordi- 
nator. 5400  Gibson  SE.  Ed  Bldg,  2nd  Floor.  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194. 

October  10-13 — The  Managed  Care  Tool  Box.  Pyramid  Hotel.  Albu- 
querque. Thurs-Sun.  Contact:  Lovelace  Health  Systems,  National  Seminar 
Coordinator.  5400  Gibson  SE.  Ed  Bldg,  2nd  Floor,  Albuquerque  87108. 
(505)  262-3468.  FAX  (505)  262-3194. 

October  25-26 — ECG  Interpretation  for  the  Primary  Care  Physician. 

Journal  Center.  Albuquerque.  Fri-Sat.  Contact:  Megan  Slane,  Course  Co- 
ordinator, New  Mexico  Heart  Institute.  1001  Coal  Ave,  SE.  Albuquerque 
87106.  (505)  841-1000;  (800)  715-6644.  FAX  (505)  224-7085. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME.  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


June  23-24 — Otolaryngology  in  the  Intermountain  West.  University  Park 
Hotel,  Salt  Lake  City.  Sun-Mon.  5 hrs.  $50.  Contact:  UUSM. 

July  13-20 — Update  in  Clinical  Microbiology  and  Immunology.  Snow 
King  Resort  at  Jackson  Hole,  Wyoming.  Sat-Sat.  25  hrs.  Contact:  UUSM. 

August  9-10 — Advanced  Obstetrical  Life  Support.  University  Park  Hotel. 
Salt  Lake  City.  24  hrs.  $450.  Contact:  UUSM. 

August  12-16 — Northwest  Neuroradiology  and  Advanced  MR  Imaging 
Course.  Pan  Pacific  Hotel,  Vancouver,  British  Columbia.  Mon-Fri.  42  hrs. 
$1,250.  Contact:  UUSM. 

September  20 — Ophthalmology:  Clinical  Faculty  Day.  Fri.  7 hrs.  $65.  Con- 
tact: UUSM. 


October  4-5 — Western  Intermountain  Neurological  University  Park  Hotel, 
Salt  Lake  City.  Fri-Sat.  12  hrs.  $75.  Contact:  UUSM. 


October  7-9 — Preconference  Workshop  Mon-Wed.  $500.  Limited  to  15. 
Contact:  UUSM. 


October  10-13 — Intensive  Interactive  Head  and  Neck  Imaging.  University 
Park  Hotel,  Salt  Lake  City.  Thurs-Sun.  30  hrs.  $750.  Contact:  UUSM. 


December  6-12 — Intensive  MR  Imaging  and  Neuroradiology  . Marriott  Ho- 
tel. Salt  Lake  City.  Fri-Thurs.  30  hrs.  $1,250.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 


March  28-30 — 4th  International  Congress  on  Alport  Sy  ndrome.  Univer- 
sity Park  Hotel,  Salt  Lake  City.  Contact:  UUSM. 

April  27 — Advances  in  the  Management  of  Pain  in  the  Acute  and  Chronic 
Settings.  University  Park  Hotel,  Salt  Lake  City.  6 hrs.  Contact:  UUSM. 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 


Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 


CH:  Castleview  Hospital,  300  N Hospital  Dr,  Price  84501.  (801 ) 637-4800. 

DM:  Dixie  Medical  Center,  544  S 400  East,  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East,  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHP  of  Utah.  35  W Broadway.  Salt  Lake  City  84101.  (801)  355-1234. 

ITS:  Intermountain  Thoracic  Society,  1616  S 11th  East.  Salt  Lake  City  84105. 

(801)484-4456. 

LDSH:  LDS  Hospital.  8th  Ave  and  “C”  St.  Salt  Lake  City  84143.  (801)  321-1 100. 

LRH:  Logan  Regional  Hospital.  1400  N 5th  East.  Logan  84321.  (801 ) 752-2050. 

MDH:  McKay-Dee  Hospital  Center.  3939  Harrison  Blvd,  Ogden  84409.  (801 ) 625- 

2694. 

MVH:  Mountain  View  Hospital.  1000  E Highway  6.  Payson  84651.  (801 ) 465-9201. 

OSS:  Ogden  Surgical-Medical  Society,  PO  Box  9311,  Ogden  84409. 

PCMC:  Primary  Children's  Medical  Center.  100  N Medical  Dr.  Salt  Lake  City  84113. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital.  3460  S 4155  West,  West  Valley  City  84120.  (801) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons.  24  S 1 100  East.  Ste  302.  Salt 

Lake  City  84 1 02.  (80 1 ) 53 1 -7806. 

UMIA:  Utah  Medical  Insurance  Association.  540  E 500  South.  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society.  540  E 500  South.  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270.  Provo  84603-0270.  (801)  373M400. 

UUSM:  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 

tion. 50  N Medical  Dr,  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr.  Salt  Lake  City  84148.  (801) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
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Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact  infor- 
mation. 


April  1-5 — CME  at  Maui.  Kapalua,  Maui,  Hawaii.  Mon.-Fri.  Contact:  Pierce 
County  College  of  Medical  Education.  (206)  627-7137. 

April  3-5 — Occupational  Hazards  to  Health  Care  Workers.  Seattle.  Wed- 
Fri.  Contact:  NW  Center  for  Occupational  Health  & Safety.  (206)  543- 
1069. 

April  19 — Sixth  Annual  Health  Education  Conference:  New  Practice 
Models:  Integrating  Patient  & Health  Education  in  a Clinical  Setting. 

Seattle.  Fri.  Contact:  Providence/Seattle  Medical  Center.  (206)  320-2552. 

April  19-20 — Surgical  Update  1996.  Pierce  County  College  of  Medical  Ed- 
ucation, Tacoma.  Fri-Sat.  Contact:  PCMS  CME. 

April  26 — Cardiology  for  Primary  Care.  Pierce  County  College  of  Medical 
Education,  Tacoma.  Fri.  Contact:  PCMS  CME. 

May  2 — Pesticide  Medicine.  Yakima.  Thurs.  Contact:  NW  Center  for  Occu- 
pational Health  & Safety.  (206)  543-1069. 

May  9 — Hypertension.  Seattle.  Thurs.  Contact:  UAV. 

May  16 — Women’s  Health  Care.  Seattle.  Thurs.  Contact:  Providence/Seat- 
tle Medical  Center.  (206)  320-2552. 

May  31 — Infectious  Diseases  Update.  Seattle.  Fri.  Contact:  UAV. 

June  7 — Nuts,  Bolts,  and  Innovation  in  Gastrointestinal  Disease  III.  Pierce 
County  College  of  Medical  Education,  Tacoma.  Fri.  Contact:  PCMS 
CME. 

June  12-14 — 4th  Annual  Pacific  Northwest  Cardiovascular  Symposium. 

Seattle.  Wed-Fri.  Contact:  Providence/Seattle  Medical  Center.  (206)  320- 
2552. 

June  20-21 — ACES.  Pierce  County  College  of  Medical  Education,  Tacoma. 
Thurs-Fri.  Contact:  PCMS  CME. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education,  Dept, 
of  Pathology,  Harborview  Medical  Center,  325  Ninth  Ave,  Seattle.  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education,  705  S Ninth, 
No.  203,  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON) — Contact:  UAV  School  of  Medicine,  Div.  of 
CME.  SC-50,  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER >— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center,  PO  Box  900.  Seattle,  WA 
98111.(206)  340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education,  2033 
Sixth  Ave,  Ste  1 100,  Seattle.  WA  98121.  (206)  441-9762. 


WYOMING 


June  6-8 — Wyoming  Medical  Society  Annual  Meeting.  Jackson  Lake 
Lodge,  Moran.  Contact:  WMS,  PO  Drawer  4009,  Cheyenne  82003-4009. 


you're  a good  physician, 
but  can  you  write? 

Most  physicians  today  need  more  than  knowledge 
of  medicine  and  good  clinical  ability  to  be  successful. 
One  of  the  tools  you  need  is  the  ability  to  write  well: 
to  be  able  to  put  together  a report  of  research  that's 
worth  publishing,  to  write  a grant  proposal  that's 
fundable,  to  prepare  a paper  or  exhibit  for  presenta- 
tion that's  well  received. 

We  don't  guarantee  that  you'll  write  a best  seller  or 
get  a million-dollar  grant,  but  we  can  guarantee  that 
if  you  join  us,  you'll  learn  how  to  improve  your 
writing,  enhance  the  quality  of  your  presentations, 
and  keep  up-to-date  with  developments  in  areas  like 
desktop  publishing. 

We're  an  organization  founded  by  physicians  50 
years  ago,  and  we're  over  3000  strong.  Among  our 
members  are  people  like  you,  for  whom  writing  has 
become  an  increasingly  important  part  of  life.  Find 
out  more  about  us. 

Send  this  coupon  or  call  AMWA's  national  office  at 
301-493-0003. 


Executive  Director,  AMWA  A 

9650  Rockville  Pike  AMERICAN li  7% 

Bethesda,  MD  20814  “S&oSiVH 

Please  send  information  about  AMWA  to: 

Name 

Address 


Title  (or  specialty) 

City State Zip 
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California  Medical  Association 

Beck,  Frederick,  Oakland.  Died  Jan  12, 
1996.  aged  90.  Graduate  of  University  of 
Nebraska  College  of  Medicine.  Omaha.  1935. 
Licensed  in  California  in  1940.  Dr  Beck  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 


Berg,  John  A„  Sacramento.  Died  Jan  20, 
1996.  aged  81.  Graduate  of  St.  Louis  University 
School  of  Medicine.  Missouri,  1940.  Licensed  in 
California  in  1940.  Dr  Berg  was  a member  of  the 
Sacramento-El  Dorado  Medical  Society. 


Chicarino-Netto,  Jose,  Fairfield  and 
Vacaville.  Died  Feb  14.  1996.  aged  68.  Graduate 
of  University  Federal  De  Rio  De  Janeiro,  Brazil, 
1954.  Licensed  in  California  in  1966.  Dr 
Chicarino-Netto  was  a member  of  the  Solano 
County  Medical  Society. 


Gallagher,  Raymond  C„  Oakland.  Died 
Aug  13,  1995,  aged  70.  Graduate  of  University 
of  Wisconsin  Medical  School.  Madison,  1948. 
Licensed  in  California  in  1949.  Dr  Gallagher 
was  a member  of  the  Alameda-Contra  Costa 
Medical  Association. 


Grigorieff,  Paul  A„  Eureka.  Died  Nov  7, 
1995,  aged  76.  Graduate  of  University  of 
California,  San  Francisco,  School  of  Medicine, 
1944.  Dr  Grigorieff  was  a member  of  the 
Humboldt-Del  Norte  Medical  Society. 

;■* 


Griswold,  Robert  L„  Stockton.  Died  Dec 
22,  1995.  aged  71.  Graduate  of  Case  Western 
Reserve  University  School  of  Medicine, 
Cleveland,  Ohio,  1949.  Licensed  in  California  in 
1951.  Dr  Griswold  was  a member  of  the  San 
Joaquin  County  Medical  Society. 

Hanberry,  John  W.,  Stanford.  Died  Jan  14. 
1996,  aged  76.  Graduate  of  Stanford  University 
School  of  Medicine.  California,  1945.  Dr 
Hanberry  was  a member  of  the  Santa  Clara 
County  Medical  Association. 


Hebert,  Frederick,  Berkeley.  Died  Jan  17, 
1996,  aged  78.  Graduate  of  Creighton  University 
School  of  Medicine,  Omaha.  Nebraska,  1943. 
Licensed  in  California  in  1944.  Dr  Hebert  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 


Hogle,  Glen  S.,  Santa  Ana.  Died  Jan  15. 
1996,  aged  74.  Graduate  of  University  of 
Cincinnati  College  of  Medicine,  Ohio,  1951. 
Licensed  in  California  in  1959.  Dr  Hogle 
was  a member  of  the  Orange  County  Medical 
Association. 

Judd,  Richard  W„  San  Bernadino.  Died 
Oct  19.  1995,  aged  84.  Graduate  of  Medical 
College  of  Wisconsin,  Milwaukee,  1939. 
Licensed  in  California  in  1946.  Dr  Judd  was  a 
member  of  the  San  Bernadino  County  Medical 
Society. 

;■* 

Levy,  Edward  I.,  San  Diego.  Died  Sep  15, 
1995.  aged  89.  Graduate  of  University  of 
California.  San  Francisco,  School  of  Medicine. 
1932.  Dr  Levy  was  a member  of  the  San  Diego 
County  Medical  Society. 

Metheny,  John  A.,  Oakland.  Died  Aug  24, 

1995.  aged  64.  Graduate  of  Creighton  University 
School  of  Medicine,  Omaha.  Nebraska.  1956. 
Licensed  in  California  in  1957.  Dr  Metheny  was 
a member  of  the  Alameda-Contra  Costa  Medical 
Association. 

Nakashima,  Donald,  Lodi.  Died  Jan  25, 

1996.  aged  72.  Graduate  of  University  of 
Nebraska  College  of  Medicine,  Omaha,  1951. 
Licensed  in  California  in  1953.  Dr  Nakashima 
was  a member  of  the  San  Joaquin  County 
Medical  Society. 

Necker,  Elmer,  Lodi.  Died  Dec  21.  1995, 
aged  69.  Graduate  of  Loma  Linda  University  of 
School  of  Medicine.  California,  1955.  Dr  Necker 
was  a member  of  the  San  Joaquin  County 
Medical  Society. 

r* 

Pouteau,  Gallerand  G„  Napa.  Died  Dec 
3.  1995,  aged  71.  Graduate  of  University  of 
Oregon  Medical  School,  Portland,  1947. 
Licensed  in  California  in  1948.  Dr  Pouteau  was 
a member  of  the  Napa  County  Medical  Society. 

:+ 

Preston,  Frederick  W.,  Santa  Barbara. 
Died  Feb  2,  1996,  aged  83.  Graduate  of 
Northwestern  University  Medical  School. 
Chicago,  Illinois,  1940.  Licensed  in  California  in 
1975.  Dr  Preston  was  a member  of  the  Santa 
Barbara  County  Medical  Society. 

Reavis,  James,  Yountville.  Died  Nov  22, 
1995,  aged  82.  Graduate  of  University  of 
California.  San  Francisco.  School  of  Medicine, 
1943.  Dr  Reavis  was  a member  of  the  Napa 
County  Medical  Society. 


Ripple,  Richard  C.,  Sacramento.  Died  Jan 
13,  1996.  aged  79.  Graduate  of  University  of 
Nebraska  College  of  Medicine.  Omaha,  1945. 
Licensed  in  California  in  1950.  Dr  Ripple  was  a 
member  of  the  Sacramento-El  Dorado  Medical 
Society. 


Rubin,  Milton  R.,  Fresno.  Died  Jan  22, 
1996,  aged  85.  Graduate  of  Temple  University 
School  of  Medicine.  Philadelphia.  Pennsylvania, 
1934.  Licensed  in  California  in  1951.  Dr  Rubin 
was  a member  of  the  Fresno-Madera  Medical 
Society. 


Shenson,  Ben,  San  Francisco.  Died  Aug  15, 
1995.  aged  79.  Graduate  of  Stanford  University 
School  of  Medicine,  California,  1940.  Dr 
Shenson  was  a member  of  the  San  Francisco 
Medical  Society. 


Sitney,  J.  Jay,  San  Jose.  Died  Aug  20,  1995, 
aged  81.  Graduate  of  Columbia  University 
College  of  Physicians  and  Surgeons,  New  York. 
1938.  Licensed  in  California  in  1943.  Dr  Sitney 
was  a member  of  the  Santa  Clara  County 
Medical  Association. 


Thayer,  Thomas,  Fresno.  Died  Jan  19, 
1996.  aged  60.  Graduate  of  University  of 
California,  Los  Angeles,  School  of  Medicine, 
1961.  Dr  Thayer  was  a member  of  the  Fresno- 
Madera  Medical  Society. 


i*. 


Wolohan,  Jeremiah,  Alameda.  Died  Jan 
18.  1996.  aged  78.  Graduate  of  Stanford 
University  School  of  Medicine,  Palo  Alto. 
California.  1944.  Dr  Wolohan  was  a member  of 
the  Alameda-Contra  Costa  Medical  Association. 


Denver  Medical  Society 

Guese,  Raymond  F.,  Denver.  Died  Jan  3, 
1996,  aged  73.  Graduate  of  Creighton  University 
School  of  Medicine,  Omaha,  Nebraska.  1948. 
Licensed  in  Colorado  in  1954.  Dr  Guese  was  a 
member  of  the  Denver  Medical  Society. 


Wyoming  Medical  Society 

Gramlich,  John  B.,  Cheyenne.  Died  Oct  9. 
1995,  aged  80.  Graduate  of  Columbia  University 
College  of  Physicians  and  Surgeons,  New  York, 
1939.  Licensed  in  Wyoming  in  1946.  Dr 
Gramlich  was  a member  of  the  Laramie  County 
Medical  Society. 
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Thrombopoietin  and  Platelet  Development 

KENNETH  KAUSHANSKY,  MD,  Seattle , Washington 


Blood  cell  production,  termed  hematopoiesis,  is  a 
complex  process  dependent  on  bone  marrow  stro- 
mal cells,  polypeptide  growth  factors,  and  primitive 
stem  and  progenitor  cells.1-2  Pioneering  work  in  the  early 
and  mid-1960s  suggested  that  marrow  contains  undiffer- 
entiated cells  that  develop  into  the  mature  blood 
elements.3'5  Over  the  ensuing  30  years,  a number  of  sol- 
uble and  membrane-bound  polypeptides  have  been 
characterized  that  support  the  survival,  proliferation,  and 
differentiation  of  primitive  marrow  cells  into  erythro- 
cytes, neutrophils,  eosinophils,  basophils,  monocytes  or 
macrophages,  and  lymphocytes.  Nearly  all  of  these  mol- 
ecules have  been  cloned. 

In  more  recent  years,  the  availability  of  these  recom- 
binant cytokines  and  purified  hematopoietic  progenitors 
has  led  to  the  concept  that  stem  cells  are  supported  by 
two  types  of  growth  factors,  one  that  acts  on  several  types 
of  primitive  progenitor  cells  and  one  that  acts  specifical- 
ly on  a single  lineage  late  in  its  developmental  pathway. 
For  example,  erythrocyte  development  is  thought  to  be 
supported  by  the  early  action  of  stem  cell  factor  (also 
called  steel  factor,  kit  ligand,  and  mast  cell  growth 
factor)6  and  erythropoietin,  which  acts  to  induce  the  ter- 
minal phases  of  erythrocyte  development.7  For  neu- 
trophils, interleukin  (IL)  3 or  granulocyte-macrophage 
colony-stimulating  factor  (CSF)  and  granulocyte  (G)- 
CSF  appear  to  fill  these  early  and  late  supportive  roles.8'10 
Many  of  these  cytokines,  especially  the  late-acting  hor- 
mones erythropoietin  and  G-CSF,  have  found  important 
clinical  roles  in  the  stimulation  of  erythrocyte  and  leuko- 
cyte production  in  states  of  natural  and  iatrogenic  marrow 
failure.1112  Unfortunately,  the  cytokines  responsible  for 
megakaryocyte  and  platelet  development  have  been  more 
difficult  to  identify. 

In  the  late  1960s  and  early  1970s,  several  investiga- 
tors showed  that  the  plasma  of  thrombocytopenic  ani- 
mals contained  a substance  that  induced  an  increased 
uptake  of  selenium  75-  or  sulfur  35-labeled  methionine 
into  the  platelets  of  normal  recipients,  a process  thought 
to  represent  new  platelet  production.  This  substance  was 
called  “thrombopoietin”  and  appeared  to  support  the  late 
stages  of  megakaryocyte  maturation.1314  The  marrow  of 
recipient  animals  was  characterized  by  increases  in 
megakaryocyte  size  and  polyploidy,  rather  than  by 
changes  in  cell  number.  Despite  this  early  progress,  the 


subsequent  steps  of  biochemical  purification  and  cloning 
of  thrombopoietin  proved  elusive.  Using  in  vivo  assays  or 
surrogate  in  vitro  methods,  several  investigators  in  the 
mid-1980s  were  able  to  partially  purify  a thrombopoietic 
material  from  thrombocytopenic  plasma.15'18  Such  prepa- 
rations could  recapitulate  in  vivo  findings;  the  partially 
purified  material  induced  megakaryocyte  ploidy  and 
cytoplasmic  maturation  in  suspension  cultures  of  rodent 
megakaryocytes.  Unfortunately,  none  of  these  studies  led 
to  a purification  of  thrombopoietin  sufficient  to  provide 
the  amino  acid  sequence. 

By  adapting  many  of  the  techniques  useful  for 
myeloid  and  erythroid  cell  culture,  several  investigators 
established  that  megakaryocyte  production  could  be  sup- 
ported in  serum  or  plasma  containing  cultures  by  IL-319 
and  to  a lesser  extent  by  stem  cell  factor.20  Both  of  these 
cytokines  appeared  to  act  early  in  the  developmental 
process;  cell  numbers  were  increased,  but  in  the  absence 
of  plasma,  megakaryocytes  failed  to  mature.  These 
results  suggested  that  IL-3  or  stem  cell  factor  (or  both) 
was  the  early  acting  factor(s)  for  megakaryocyte  devel- 
opment, but  that  plasma  contained  a distinct  substance 
responsible  for  megakaryocyte  maturation.21  These  con- 
clusions were  consistent  with  results  from  studies  of 
plasma  thrombopoietin.  Despite  this  greater  understand- 
ing of  the  characteristics  of  megakaryocyte  and  platelet 
development,  investigators  were  no  further  along  in 
cloning  a distinct  thrombopoietin.  Many  in  the  field 
began  to  think  that  if  modern  technology  could  not  clone 
it,  it  did  not  exist. 

In  the  late  1980s  and  early  1990s,  several  cytokines 
were  identified  that  displayed  pleotropic  biologic  activi- 
ties including  effects  on  megakaryocyte  production. 
Interleukins  6 and  1 1 and  leukocyte  inhibitory  factor  all 
were  shown  to  augment  megakaryocyte  formation  in 
response  to  IL-3  or  stem  cell  factor.22'24  Moreover,  these 
cytokines  appeared  to  affect  megakaryocyte  maturation, 
causing  increases  in  cell  size  and  ploidy  both  in  vitro  and 
in  vivo.  Although  it  was  clear  that  neither  IL-6  nor  IL- 1 1 
was  the  thrombopoietic  substance  identified  in  plas- 
ma,25-26 many  in  the  field  began  to  think  that  together  these 
pleotropic  cytokines  might  play  the  role  of  a throm- 
bopoietin, further  reinforcing  the  growing  suspicion  that 
a distinct  lineage-specific  megakaryocyte  maturation  fac- 
tor did  not  exist.  If  so,  however,  megakaryocyte  and 
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ABBREVIATIONS  USED  IN  TEXT 

CSF  = colony-stimulating  factor 

G-CSF  = granulocyte  colony-stimulating  factor 

IL  = interleukin 


platelet  development  was  organized  in  a far  different  way 
from  erythrocyte  or  leukocyte  production. 

Occasionally  in  science,  findings  from  one  field, 
although  interesting  and  important  in  their  own  right,  have 
a profound  catalytic  effect  on  a seemingly  unrelated  area 
of  research.  Work  with  the  murine  retrovirus  MPLV  had 
such  an  effect  on  megakaryocytopoiesis.  In  the  late  1980s, 
a retroviral  complex  was  described  that  induced  an  acute 
myeloproliferative  syndrome  in  recipient  mice.27  In  1990 
the  transforming  gene  responsible  for  the  disease  was 
identified,28  and  the  corresponding  human  proto-onco- 
gene, c-mpl,  cloned  from  human  erythroleukemia  cells  in 
1992. 29  On  the  basis  of  spatially  conserved  cysteine 
residues  and  a pentapeptide  juxtamembrane  sequence, 
features  characteristic  of  a large  number  of  growth  factor 
receptors,30  it  was  suggested  that  c-mpl  encoded  a 
cytokine  receptor.  The  ligand  for  the  polypeptide  was  not 
known,  however;  c-mpl  encoded  an  orphan  receptor. 

Based  on  its  cell  of  origin,  a biphenotypic  leukemia 
that  can  be  induced  to  display  megakaryocytic  features,31 
we  and  others  hypothesized  that  c-mpl  might  encode  the 
thrombopoietin  receptor.  On  this  basis,  many  groups 
sought  to  clone  its  ligand.  Additional  data  emerged  sug- 
gesting that  this  hypothesis  was  correct.  First,  c-mpl 
expression  appeared  to  be  limited  to  normal  megakary- 
ocytes, their  precursors,  or  their  progeny.29-32  When  a 
group  of  leukemic  cell  lines  was  surveyed  for  c-mpl 
expression,  only  those  that  displayed  characteristics  of  the 
megakaryocytic  lineage  were  found  positive.32  Next, 
genetic  engineering  of  a hybrid  receptor  composed  of  the 
IL-4— receptor  extracellular  domain  and  the  intracellular 
domain  of  c-mpl  functioned  to  transmit  a proliferative  sig- 
nal in  a leukemic  cell  line.33  This  result  confirmed  that  c- 
mpl  encoded  a growth-promoting  receptor.  But  the 
strongest  evidence  that  c-mpl  and  its  ligand  functioned  in 
megakaryocyte  development  came  from  studies  in  which 
c-mpl  expression  was  interrupted.  By  using  antisense 
deoxyoligonucleotides,  investigators  showed  that 
megakaryocytic,  but  not  erythroid  or  myeloid,  develop- 
ment of  highly  selected  marrow  progenitor  and  stem  cells 
was  markedly  reduced  if  c-mpl  expression  was  inhibited.31 
With  these  data  as  further  validation  of  the  hypothesis, 
work  progressed  at  a frantic  pace.  Within  two  years  of  the 
cloning  of  c-mpl,  five  separate  groups,  using  at  least  three 
distinct  strategies,  reported  the  sequence  of  the  mpl  lig- 
and.35'39 The  recombinant  protein  displayed  all  of  the  activ- 
ities proposed  for  thrombopoietin. 

Using  the  murine  protein,  we  were  able  to  show  that 
the  mpl  ligand  increased  megakaryocyte  size,  ploidy,  and 
surface  membrane  expression  of  platelet-specific  glyco- 
proteins.40 Moreover,  when  administered  to  normal  mice, 
the  protein  substantially  increased  the  number  of  marrow 
and  splenic  megakaryocytic  progenitors,  megakary- 
ocytes, and  peripheral  blood  platelets.35-40  Qualitatively 


similar  results  have  been  reported  using  the  human 
homologue.30-37-39  Other  workers  demonstrated  that  levels 
of  the  plasma  mpl  ligand  were  inversely  related  to 
platelet  mass,41  a finding  later  confirmed  and  extended  by 
others.42-43  Although  thrombopoietin  was  not  originally 
thought  to  stimulate  the  proliferation  of  megakaryocytic 
progenitor  cells,  the  mpl  ligand  was  found  to  be  a potent 
stimulus  of  megakaryocyte  colony  formation.  More 
recently,  the  elimination  of  c-mpl  expression  in  geneti- 
cally engineered  mice  and  studies  using  a soluble, 
neutralizing  form  of  the  receptor  have  shown  that  throm- 
bopoietin is  essential  for  normal  megakaryocyte  and 
platelet  development.44-45  Together  these  findings  clearly 
establish  that  the  mpl  ligand  is  identical  to  plasma  throm- 
bopoietin. To  paraphrase  Descartes,  “It  has  been  cloned; 
therefore,  it  exists.” 

As  expected  from  this  discussion  of  its  history,  throm- 
bopoietin appears  to  play  an  important  physiologic  role 
in  platelet  homeostasis.  With  the  use  of  a biologic  assay, 
it  has  been  shown  that  during  the  course  of  bone  marrow 
transplantation,  thrombopoietin  levels  are  inversely  relat- 
ed to  the  peripheral  blood  platelet  count.42  Moreover,  in  a 
number  of  other  thrombocytopenic  disorders  (including 
idiopathic  thrombocytopenic  purpura),  plasma  throm- 
bopoietin levels  are  elevated.  The  precise  inverse  rela- 
tionship between  plasma  levels  of  thrombopoietin  and 
the  platelet  count  has  led  some  investigators  to  propose 
that  platelets  regulate  the  levels  of  the  hormone  responsi- 
ble for  their  production.43  Because  these  data  are  based  on 
biologic  assays  of  thrombopoietin  activity  in  which 
platelet-derived  inhibitors  of  thrombopoietic  activity 
could  mask  the  true  levels  of  the  hormone,  additional 
studies  are  required  to  validate  this  model.  If  correct, 
however,  it  would  appear  that  thrombopoietin  is  regulat- 
ed by  some  of  the  same  mechanisms  proposed  for  the 
regulation  of  macrophage  CSF.  the  cytokine  responsible 
for  monocyte  and  macrophage  development.40 

Thrombopoietin  is  expressed  in  many  tissues. 
Northern  blot  analysis  has  demonstrated  specific  mes- 
senger RNA  in  liver,  kidney,  muscle,  and  several  other 
tissues.35-36-47  This  widespread  distribution  seems  to  be  due 
to  its  expression  in  fibroblasts  and  endothelial  cells 
(unpublished  observations),47  components  of  the  stroma 
of  all  organs.  Whether  its  expression  is  regulated  in  one 
or  many  of  these  organs,  however,  is  currently  under 
intense  study.  Congenital  deficiency  of  the  hormone  may 
exist;  amegakaryocytic  thrombocytopenia  is  a candidate 
for  such  a disorder.  Whether  an  acquired  state  of  Tpo 
deficiency  exists,  akin  to  erythropoietin  deficiency  in 
renal  failure,  awaits  further  study. 

Like  the  clinical  successes  of  erythropoietin  and  G- 
CSF,  maturation  factors  for  erythrocytes  and  neutrophils, 
respectively,  thrombopoietin  is  envisioned  to  play  an 
important  clinical  role  in  states  of  natural  and  iatrogenic 
marrow  failure.  Toward  this  end.  preclinical  trials  of  the 
agent  have  been  under  way  for  the  past  year.  Using  a com- 
bined chemotherapy  and  radiation  protocol  that  induces 
profound  but  nonlethal  pancytopenia  in  mice,  we  have 
shown  that  the  daily  administration  of  thrombopoietin 
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speeds  the  recovery  of  platelet  counts  by  nearly  two 
weeks.4*  In  a lethal  model  of  pancytopenia,  it  has  been 
shown  that  thrombopoietin  reduces  mortality  primarily 
through  a favorable  effect  on  platelet  recovery.49  Studies 
have  been  extended  to  dogs  and  nonhuman  primates.  For 
example,  it  has  been  shown  that  thrombopoietin  nearly 
eliminates  radiation-induced  thrombocytopenia  in 
baboons.S0  None  of  these  studies  have  reported  any  acute 
or  chronic  toxic  effects.  From  these  studies,  it  is  likely  that 
thrombopoietin  will  effectively  reduce  the  thrombocy- 
topenic complications  of  aggressive  chemotherapy.  Based 
on  these  favorable  results,  clinical  trials  of  the  agent  are 
now  beginning  in  patients  with  cancer.  We  may  be  on  the 
verge  of  a new  era  of  aggressive  therapy  for  cancer. 
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Survey  of  Illegal  Immigrants  Seen 
in  an  Emergency  Department 

THEODORE  C.  CHAN,  MD;  SCOTT  ).  KRISHEL,  MD,  MPH;  KENNETH  ).  BRAMWELL,  MD; 
and  RICHARD  F.  CLARK,  MD,  San  Diego,  California 

There  is  growing  controversy  regarding  illegal  immigrants  and  their  use  of  social  services,  including 
health  care,  in  this  country.  We  surveyed  undocumented  persons  presenting  at  our  emergency  de- 
partment to  investigate  the  reasons  why  they  sought  care  in  the  United  States.  Overall,  227  visits 
(8.6%)  were  made  in  the  emergency  department  by  illegal  immigrants,  mostly  Hispanics.  Of  104  pa- 
tients surveyed,  all  sought  care  in  this  country  because  they  were  here  at  the  time,  and  86  (83%)  in- 
tended to  remain  permanently.  Of  the  104  persons,  83  (80%)  cited  lack  of  funding  as  a reason  for 
seeking  emergency  department  care.  Undocumented  Hispanics  had  a higher  uninsured  rate  (64%) 
than  both  Hispanics  (32%)  and  non-Hispanics  (30%).  Of  the  104  patients,  38  (36%)  had  difficulty  ob- 
taining care  elsewhere  because  of  their  status,  53  (51%)  knew  of  no  other  sources  of  care,  and  46 
(44%)  said  that  even  if  available,  only  the  emergency  department  was  acceptable.  Many  undocu- 
mented persons  seek  care  in  the  United  States  because  they  reside  here  permanently,  often  using  this 
emergency  department  as  their  source  of  care.  These  findings  may  be  important  in  light  of  recent 
efforts  to  restrict  services  for  this  group. 

(Chan  TC,  Krishel  SJ,  Bramwell  KJ,  Clark  RF:  Survey  of  illegal  immigrants  seen  in  an  emergency  department.  West  ] Med 
1996;  164:212-216) 


The  issue  of  illegal  immigrants  residing  in  the  United 
States  has  generated  tremendous  controversy. 
Defined  as  persons  who  have  entered  the  United  States 
illegally  or  violated  the  terms  of  their  residency  status, 
illegal  immigrants  number  anywhere  from  2 to  8 million. 
Most  originate  from  Mexico  or  Central  America  and 
reside  in  the  Southwest,  particularly  California.15 

There  is  a growing  perception  that  these  persons  place 
an  undue  burden  on  public-supported  social  services  in 
this  country.6,7  Many  believe  that  some  Mexican  citizens 
cross  the  border  specifically  to  obtain  medical  services  in 
the  United  States.7'9  The  media  have  focused  public  atten- 
tion on  the  high  cost  of  providing  health  care  to  illegal 
immigrants,  and  there  is  mounting  public  sentiment  to 
restrict  access  to  services  for  this  population  (G.  Cowley, 
A.  Muit,  “Good  Politics,  Bad  Medicine,”  Newsweek , 
December  5,  1995,  pp  32-34).  California’s  recently 
passed  Proposition  187,  which  restricts  nonemergency 
medical  care  for  undocumented  noncitizens  living  in  the 
state,  reflects  this  sentiment.1"  Moreover,  the  issue  of  ille- 
gal immigrants  has  become  increasingly  important  in  dis- 
cussions regarding  current  health  care  policy.11,12 

Previous  research  indicates  that  undocumented  per- 
sons obtain  health  care  in  the  United  States  primarily 
through  hospital  emergency  departments.1'3,1318  To  exam- 
ine this  issue  further,  we  surveyed  a sample  of  illegal 
immigrants  seen  at  a university  hospital  emergency 


department  to  determine  their  reasons  for  seeking  med- 
ical care  in  this  country. 

Patients  and  Methods 

This  study  was  conducted  at  a university  hospital 
emergency  department  located  32  km  (20  mi)  from  the 
United  States-Mexico  international  border.  Registration 
personnel  routinely  ask  all  patients  to  state  their  ethnicity 
and  current  residency  status  on  arrival  and  to  provide 
some  proof  of  identification.  This  information  is  obtained 
for  statistical  purposes  only.  Patients  who  stated  they 
were  either  undocumented  or  a foreign  citizen  (but  not  a 
tourist,  visa  recipient,  or  legal  resident  of  this  country) 
were  identified  as  illegal  immigrants  by  retrospective 
review  of  data  collected  during  a one-month  time  period, 
from  February  1 through  28,  1994.  The  emergency 
department  medical  records  of  these  patients  were 
reviewed  to  determine  demographic  data,  insurance  sta- 
tus, use  of  prehospital  care,  and  acuity  and  disposition 
from  the  emergency  department.  Data  were  compared 
with  those  of  all  other  patients  during  the  same  time  peri- 
od. Statistical  analysis  of  the  data  was  conducted  by  the 
X test  to  compare  categorical  variables.  A P value  of  less 
than  .05  was  considered  statistically  significant. 

We  conducted  a telephone  survey  of  all  undocument- 
ed persons  identified  in  the  manner  described.  A bilin- 
gual research  assistant  did  the  surveys  during  the  one-  to 
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four-month  period  following  the  patient's  emergency 
department  visit.  Informed  consent  was  obtained  from  all 
participants.  For  pediatric  patients,  the  parents  or  legal 
guardians  were  surveyed.  Patients  were  asked  the  follow- 
ing questions:  place  of  origin,  country  of  primary  resi- 
dence, length  of  residence,  and  anticipated  length  of  stay 
in  the  United  States;  reasons  for  seeking  care  at  the  uni- 
versity hospital  emergency  department  in  this  country, 
knowledge  and  acceptance  of  alternative  sources  of  care; 
and  difficulty  with  access  to  care  in  the  past. 

Results 

There  were  2,721  patient  visits  to  the  emergency 
department  during  the  month  of  February  1994.  Of 
these,  2,629  patients  (96.6%)  had  sufficient  citizenship 
and  ethnicity  data  recorded  for  study  purposes.  A total  of 
227  (8.6%)  visits  were  made  by  patients  identified  as 
illegal  immigrants  (Table  1).  Of  these,  203  (89.4%)  were 
made  by  persons  of  Hispanic  ethnicity  (Table  2). 
Hispanics  accounted  for  841  of  all  emergency  depart- 
ment visits,  24.1%  of  which  were  attributable  to  illegal 
immigrants  (Table  3). 

Table  4 shows  the  age  distribution  of  patients  seen  in 
the  emergency  department.  Most  undocumented 
Hispanic  patients  were  in  the  10-  through  29-year  age 
range.  Of  note,  36.9%  of  Hispanic  patients  with  legal 
residence  were  younger  than  10  years. 

About  a third  of  emergency  department  visits 
(33.6%)  were  made  by  unfunded  patients  who  had  no 
insurance  (Table  5).  Undocumented  Hispanics  had  a sig- 
nificantly higher  rate  of  unfunded  visits  than  both 
Hispanic  and  non-Hispanic  legal  residents  (64.5%  ver- 
sus 32.1%  and  30.4%,  respectively;  P < .001;  Table  5). 

Both  undocumented  Hispanics  and  Hispanics  with 
legal  residence  were  significantly  less  likely  than  non- 
Hispanic  legal  residents  to  access  the  prehospital  care 
system  and  arrive  by  ambulance  (10.3%  and  9.0%, 
respectively,  versus  18.3%;  P < .05;  Table  5).  Table  6 
reflects  the  acuity  of  illness  or  the  triage  score  as  deter- 
mined by  the  triage  nurse  on  patients’  arrival  to  the  emer- 
gency department. 

The  admission  rate  for  undocumented  Hispanics  was 
slightly  higher  than  the  rate  for  all  emergency  department 


TABLE  1 —Residency  Status  of  Patients  Seen  in 
Department  February  1 through  28, 

the  Emergency 
1994 

Patients 

Status 

No. 

(%) 

Total  registered 

patient  visits  studied 

2,629 

(100.0) 

Legal  residents 

or  citizens 

2,383 

(90.6) 

Tourist  or  visa* 

10 

(0.4) 

Amnesty! 

9 

(0.3) 

Undocumented 

227 

(8.6) 

‘Patients  who  claimed  to  be  foreign  citizen  tourists  or  on  visas  in  the  United  States. 
tPatients  who  claimed  they  were  granted  amnesty  under  current  federal  law. 

TABLE  2—  Undocumented  Patients  by  Race  and  Ethnicity 

Pace  or  Ethnicity 

No. 

Patients 

(ft) 

Total 

227 

(100.0) 

Hispanic 

203 

(89.4) 

Asian  or  Pacific  Islander 

13 

(5.7) 

Black 

7 

(3.1) 

White 

4 

(1.8) 

TABLE  3.— Hispanic  Patient  Emergency  Department  Visits 
by  Residency  Status 

Residency  Status 

Patients 

No.  (%) 

Total  patient  visits 

841 

(100.0) 

Legal  residents  or  citizens 

632 

(75.1) 

Undocumented 

203 

(24.1) 

Tourist  or  visa 

3 

(0.4) 

Amnesty 

3 

(0.4) 

patients  (20.2%  versus  17.6%,  P > .05  [not  significant]). 
A similar  trend  was  found  when  undocumented  His- 
panics were  compared  with  Hispanics  who  were  legal 
residents  (20.2%  versus  15.7%,  P > .05;  Table  5). 

Survey  Data  on  Undocumented 
Hispanic  Patients 

Overall,  174  undocumented  Hispanic  patients  sought 
care  at  the  emergency  department  during  the  study  peri- 
od (for  a total  of  203  visits,  of  which  29  were  repeat  vis- 
its by  certain  persons).  We  contacted  104  (60%)  of  these 
patients,  all  of  whom  consented  to  the  survey.  Of  the  104 
patients,  96  (92%)  were  from  Mexico,  and  3 were  from 
Central  America.  The  average  length  of  time  living  in  the 
United  States  was  7.9  years,  with  a median  of  6 years. 

All  104  respondents  sought  care  in  the  United  States 
instead  of  Mexico  (or  other  country  of  origin)  because 
they  were  in  this  country  at  the  time  care  was  needed.  At 
the  time  of  our  survey,  99  (95%)  were  still  residing  in  the 
United  States,  and  5 (5%)  were  residing  in  Mexico.  A 
total  of  90  (86%)  said  that  their  primary  residence  was 
in  the  United  States,  and  86  (83%)  planned  on  remain- 
ing here  permanently. 

When  asked  to  cite  reasons  for  seeking  care  at  the 
university  hospital  emergency  department,  63  (61%) 
cited  the  lack  of  health  insurance  coverage.  An  addition- 
al 20  respondents  (19%)  said  that  their  restricted  Medi- 
Cal  benefits  required  them  to  seek  medical  care  at  an 
emergency  department  for  coverage  (Medi-Cal  current- 
ly provides  coverage  for  noncitizens  that  is  restricted  to 
prenatal  and  emergency  care  only919-20).  Other  reasons 
included  previous  care  at  the  hospital  (61%),  the  need 
for  specialized  care  (57%),  the  perception  that  they 
would  receive  better  care  (39%),  and  the  recommenda- 
tions of  others  (41%).  A total  of  38  respondents  (36%) 
had  difficulty  obtaining  care  from  other  outpatient 
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TABLE  4, 

-Age  of  Patients  Seen  at  the  University  Hospital  Emergency  Department  (n 
by  Residency  Status  and  Ethnicity,  No.  (%)* 

= 2,610) 

Age,  years 

Residency  Status  and  Ethnicity 

Total 

0-9 

10-19 

20-29 

30-39 

40-49 

S0-S9 

>60 

Non-Hispanic 

legal  residents 

1,751 

196  (11.2) 

102  (5.8) 

331  (18.9) 

447  (25.5) 

326  (18.6) 

166  (9.5) 

183  (10.5) 

Non-Hispanic 

undocumented.... 

24 

1 (4.2) 

3 (12.5) 

5 (20.8) 

5 (20.8) 

2 (8.3) 

3(12.5) 

5 (20.8) 

Hispanic  legal 

residents 

632 

233  (36.9) 

65  (10.3) 

92  (14.6) 

110(17.4) 

67  (10.6) 

29  (4.6) 

36  (5.7) 

Hispanic 

undocumented.... 

203 

19  (9.4) 

35  (17.2) 

83  (40.9) 

34  (16.7) 

13  (6.4) 

8 (3.9) 

11  (5.4) 

•Data  for  patients  classified  under  "Amnesty, 

' "Visa,"  or  "Tourist"  not  included  (n 

= 19). 

sources,  including  other  clinics  and  hospitals,  because 
of  their  undocumented  status. 

Of  the  104  patients,  53  (51%)  knew  of  no  alternative 
sources  of  care.  Of  those  who  did  know,  only  23  (22%) 
sought  care  there  before  presenting  at  our  emergency 
department:  22  at  outpatient  clinics  in  the  United  States, 
and  1 in  Mexico.  Of  the  respondents,  58  (56%)  were 
willing  to  seek  care  at  alternative  sources  if  available  in 
the  United  States,  whereas  only  11  (11%)  were  willing 
to  do  so  in  Mexico.  Nearly  half  (44%)  said  that  no 
source,  in  or  outside  the  United  States,  would  be  an 
acceptable  alternative  to  the  emergency  department. 

Discussion 

Research  on  illegal  immigrants  and  their  use  of 
health  care  has  been  problematic.  They  are  often  migra- 
tory, fearful  of  detection,  and  have  proved  difficult  to 
contact  and  trace  over  time.31'1  Past  studies  used  different 
techniques  to  survey  this  population.  These  methods 
have  included  random  household  telephone  surveys  on 
both  sides  of  the  border719-20  and  direct  personal  surveys 
in  the  field  by  means  of  a “snowball”  technique  where- 
by researchers  were  referred  to  others  by  those  already 
surveyed.14  Although  partially  successful  at  reaching 
this  population,  most  reports  on  illegal  immigrants  have 
relied  on  generalizations  and  assumptions.2-3-9-13 

Current  estimates  of  the  undocumented  population  in 
San  Diego  County  range  from  50,000  to  200,000,  or 
about  9%  of  the  entire  county  population.3  According  to 
the  1990  census.  Hispanics  with  legal  residence  account 
for  20%  of  the  county  population  and  have  a lower 
median  income  and  a higher  percentage  of  families 
living  below  the  poverty  level.  A large  segment  of  this 
population  is  born  outside  the  United  States.21 

Unlike  past  studies,  we  surveyed  undocumented 
patients  of  Hispanic  or  Latino  ethnicity  who  admitted 
their  status  on  registering  for  emergency  department 
care.  Because  proof  of  identification  is  requested  but  not 
required,  our  method  missed  persons  who  misrepresent- 
ed their  true  status  and  may  have  underestimated  the 
actual  number  of  undocumented  patients.  Nearly  9%  of 
all  visits,  however,  were  made  by  undocumented  per- 
sons, which  correlates  closely  with  government  esti- 


mates that  9.3%  of  all  emergency  department  visits  in 
our  county  are  attributable  to  this  population.3 

We  were  able  to  survey  about  60%  of  these  undocu- 
mented persons.  Remarkably,  every  person  contacted 
readily  agreed  to  participate  in  our  study  after  reassur- 
ances that  identifying  information  would  be  kept 
confidential.  Those  who  were  not  contacted  had  given 
either  an  incorrect  or  no  telephone  number  at  registration. 
Undocumented  persons  who  provided  no  legitimate 
means  of  contacting  them  may  have  feared  the  conse- 
quences if  such  information  were  known.  Others  may  be 
homeless,  migratory,  or  simply  lack  access  to  a telephone 
or  other  means  by  which  they  could  be  contacted. 

Differences  may  exist  between  the  population  of  ille- 
gal immigrants  who  provided  correct  telephone  numbers 
and  those  who  did  not.  Previous  studies  have  established 
that  the  undocumented  population  consists  of  two 
groups:  “settlers,”  those  who  permanently  reside  in  the 
United  States  and  have  established  social  connections  in 
this  country;  and  “sojourners,”  who  are  more  migratory, 
residing  on  a temporary  basis  in  both  countries. U1'13-22 
Most  persons  surveyed  had  been  living  in  the  United 
States  for  several  years  and  planned  on  staying  perma- 
nently. As  a result,  our  survey  may  be  skewed  toward 
those  undocumented  immigrants  permanently  settled  in 
this  country. 

Many  of  those  surveyed  used  the  emergency  depart- 
ment as  their  primary  source  of  care,  as  reflected  by  our 
high  rate  of  repeat  visits.  A large  number  were  simply 
unaware  of  any  other  sources  of  care,  with  more  than 
40%  stating  that  no  alternative  to  the  emergency  depart- 
ment was  acceptable.  This  finding  may  reflect  the 
socioeconomic  condition  of  this  population,  as  most  per- 
sons surveyed  had  no  health  coverage.  Lack  of  knowl- 
edge of  how  to  appropriately  access  care  and  language 
and  other  cultural  factors  may  also  play  important  roles 
as  barriers  to  health  care.2-4-23'27 

More  than  a third  of  our  respondents  said  they  had 
difficulty  accessing  care  at  other  sites  because  of  their 
undocumented  status.  Previous  studies  suggest  the 
important  role  the  fear  of  detection  and  deportation  has 
in  discouraging  undocumented  persons  from  obtaining 
care.2-4  13-26-28  In  certain  localities,  legal  restrictions  limit 
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TABLE  5 —Admission,  Insurance,  and  Rates  of  Prehospital  Care  Ambulance  Use  for  Emergency 
Department  (ED)  Patient  Visits  by  Residency  Status  and  Ethnicity,  No.  (%) 


Residency  Status  and  Ethnicity 

Total 

Admission 

No  Funding 

Ambulance  Use 

All  ED  patient  visits 

2,629* 

462  (17.6) 

883  (33.6) 

403  (15.3) 

Non-Hispanic 

legal  residents  

1,751 

315(18.0) 

533  (30.4) 

320  (18.3) 

Non-Hispanic 

undocumented 

24 

4(16.7) 

6 (25.0) 

4(16.7) 

Hispanic  legal 

residents  

632 

99  (15.7) 

203  (32.1) 

57  (9.0) 

Hispanic 

undocumented  

203 

41  (20.2) 

131  (64.5). 

21  (10.3) 

'Data  for  patients  classified  under  "Amnesty,"  "Visa,"  or  "Tourist"  not  included  (n  = 19). 


TABLE  6.— Arrival  Triage  Acuity  Scores  for  Patients  Seen  at  the  University  Hospital  Emergency 
Department  by  Residency  Status  and  Ethnicity,  No.  (%) 


Triage  Acuity  Score * 

Residency  Status  and  Ethnicity  Total  Level  1 Level  2 Level  3 Level  4 

Non-Hispanic 

legal  residents 1,751  155  (8.8)  808  (46.1)  765  (43.7)  23  (1.3) 

Non-Hispanic 

undocumented 24  4 (16.7)  11  (45.8)  9 (37.5)  0 (0.0) 

Hispanic  legal 

residents 632  33  (5.2)  31 7 (50.2)  278  (44.0)  4 (0.6) 

Hispanic 

undocumented 203  10  (4.9)  98  (48.3)  91  (44.8)  4 (2.0) 


•Triage  score  levels:  1 = immediate:  acute  illness  requiring  immediate  medical  attention  with  loss  of  life  or  function  imminent;  2 = emergent:  illness 
requiring  attention  within  1 hour;  3 = delayed:  minor  complaints  that  can  by  treated  in  the  same  day;  4 = nonemergent:  minor  complaints  of  chronic 
nature. 


their  use  of  medical  services,  and  providers  may  attempt 
to  screen  for  citizenship  status.4 

Our  findings  have  important  implications  for  health 
care  policies  directed  at  undocumented  noncitizens. 
Currently,  efforts  such  as  Proposition  1 87  are  underway 
to  deny  nonemergency  health  care  for  undocumented 
immigrants  as  a measure  of  containing  costs.610  Whereas 
the  cost  issue  remains  the  central  factor  driving  the  pub- 
lic debate  on  undocumented  persons,  other  concerns 
must  be  addressed  when  considering  such  policies. 

Our  study  suggests  that  many  illegal  immigrants  live 
in  this  country  on  a permanent  basis  and  are  unwilling  to 
obtain  care  outside  the  United  States.  This  population 
already  uses  the  emergency  department  as  its  main  and 
often  sole  source  of  care.  Further  limiting  access  of  these 
persons  to  routine  medical  services  may  simply  result  in 
shifting  more  of  their  care  to  emergency  departments  in 
this  country.  In  addition,  the  expected  cost  savings  of 
laws  such  as  Proposition  187  may  be  lower  than  antici- 
pated. Denying  regular  care  to  undocumented  noncitizens 
may  discourage  them  from  seeking  medical  attention  in  a 
timely  manner.  Such  persons  may  then  present  to  an 
emergency  department  with  more  acute  medical  condi- 
tions that  require  more  costly  treatment. 

Even  if  these  policies  did  encourage  some  undocu- 
mented persons  who  are  more  migratory  to  seek  care 


outside  the  United  States,  the  ramifications  of  such  laws 
on  the  health  care  of  undocumented  immigrants  perma- 
nently settled  in  this  country  raise  serious  ethical  and 
public  health  concerns.  For  example,  our  survey  found 
that  most  undocumented  Hispanics  seen  in  our  emergency 
department  were  young  adults,  whereas  a large  percent- 
age of  those  with  legal  residence  were  young  children. 
This  large  pediatric  population  may  be  a result  of  children 
born  to  undocumented  persons  in  this  country.  Under 
policies  such  as  Proposition  187,  health  care  will  be  avail- 
able for  these  children  who  are  US  citizens  by  birth,  but 
denied  to  their  parents  living  in  this  country. 

In  addition,  new  immigrants  and  undocumented  per- 
sons often  live  in  environmental  conditions  that  promote 
the  spread  of  infectious  and  communicable  diseases 
such  as  tuberculosis.  This  population  represents  a sub- 
stantial public  health  threat  to  society  as  a whole  if  reg- 
ular care  and  treatment  are  not  available.6,9'28'30 

Goals  such  as  cost  containment  and  universal  cover- 
age may  never  be  met  unless  the  undocumented  popula- 
tion has  been  considered.  A greater  understanding  of 
how  these  persons  access  health  care  and  their  reasons 
for  doing  so  in  the  United  States  must  be  explored  to 
address  relevant  health  policy  issues.  In  addition,  future 
studies  should  examine  and  focus  on  specific  policies 
and  programs  that  affect  the  health  and  medical  care  of 
illegal  immigrants  living  in  this  country. 
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Conclusion 

A substantial  number  of  illegal  immigrants  are  per- 
manent residents  in  the  United  States  and  have  lived  here 
for  many  years.  They  seek  medical  care  here  because 
they  live  in  this  country,  consider  the  United  States  their 
primary  residence,  and  are  unwilling  to  obtain  health 
care  outside  the  United  States.  For  a variety  of  reasons, 
many  undocumented  persons  use  emergency  depart- 
ments as  their  main  and  often  only  source  of  health  care, 
including  primary  and  nonemergency  care.  Policies  such 
as  Proposition  187  aimed  at  decreasing  health  care 
expenditures  by  denying  routine  and  nonemergency 
medical  care  to  the  undocumented  population  may  not 
be  successful.  Policy  makers  must  consider  the  illegal 
immigrant  population  when  addressing  relevant  health 
policy  issues. 

REFERENCES 

1.  Cornelius  WA.  Chavez  LR.  Castro  JG:  Mexican  Immigrants  and  Southern 
California:  A Summary  of  Current  Knowledge — Research  Report  Series  36  for  the 
Center  for  United  States-Mexican  Studies.  University  of  California.  San  Diego, 
1982 

2.  Health  Needs  Along  the  United  States-Mexico  Borderlands — Report  to  the 
US  House  of  Representatives.  US  Public  Health  Service,  National  Center  for 
Health  Services  Research  and  Health  Care  Technology  Assessment.  1986-1987 

3.  Fiscal  Impact  Analysis  of  Undocumented  Immigrants  Residing  in  San 
Diego  County.  Sacramento.  Office  of  the  Auditor  General.  State  of  California,  Au- 
gust 1992.  C-126 

4.  Loue  S:  Access  to  health  care  and  the  undocumented  alien.  J Legal  Med 
1992:  13:271-332 

5.  Siddharthan  K.  Alalasundaram  S:  Undocumented  aliens  and  uncompen- 
sated care:  Whose  responsibility?  Am  J Public  Health  1993;  83:410-412 

6.  Ziv  TA.  Lo  B:  Denial  of  care  to  illegal  immigrants — Proposition  187  in 
California.  N Engl  J Med  1995;  332:1095-1097 

7.  Guendelman  S.  Jasis  M:  Measuring  Tijuana  residents'  choice  of  Mexican 
or  United  States  health  care  services.  Public  Health  Rep  1990:  105:575-583 

8.  Guendelman  S:  Health  care  users  residing  on  the  Mexican  border:  What 
factors  determine  choice  of  the  United  States  or  Mexican  health  system?  Med  Care 
1991;29:419-429 

9.  Morain  C:  Lot  of  guesswork,  little  data,  on  Proposition  187's  effects.  Am 
Med  News  1995  Feb  20;  38:4-5 

10.  Office  of  the  Secretary  of  State.  State  of  California:  ‘Illegal  Aliens — Ineli- 
gibility for  Public  Services.  Verification  and  Reporting.  Initiative  Statute.'  [filed 
January  10.  1994;  ballot  approved  June  23,  1994;  passed  November  8.  1994] 


1 1.  Pallarito  K.  Wagner  L:  Administration's  plans  for  care  of  illegal  aliens 
questioned.  Mod  Healthcare  1993  Oct  18;  23:12 

12.  Pallarito  K.  Kertesz  L,  Lutz  S.  Greene  J:  Bridging  the  gap:  Health  care  re- 
form and  illegal  aliens.  Mod  Healthcare  1994  Jul  4;  24:24-32 

13.  Community  Research  Associates.  Inc:  Undocumented  Immigrants:  Their 
Impact  on  the  County  of  San  Diego — Report  prepared  for  the  County  of  San 
Diego.  May  1980 

14.  Chavez  LR.  Cornelius  WA.  Jones  OW:  Mexican  immigrants  and  the 
utilization  of  US  health  services:  The  case  of  San  Diego.  Soc  Sci  Med  1985;  21 : 
93-102 

15.  Andersen  RM.  Giachello  AL.  Aday  LA:  Access  of  Hispanics  to  health 
care  and  cuts  in  services:  A state-of-the-art  overview.  Public  Health  Rep  1986; 
101:238-252 

16.  Munoz  E:  Care  for  the  Hispanic  poor:  A growing  segment  of  American  so- 
ciety. JAMA  1988;  260:2711-2712 

17.  Poma  PA:  The  Hispanic  health  challenge.  J Natl  Med  Assoc  1988; 
80:1275-1277 

18.  White-Means  SI.  Thornton  MC.  Yeo  JS:  Sociodemographic  and  health 
factors  influencing  black  and  Hispanic  use  of  the  hospital  emergency  room.  J Natl 
Med  Assoc  1989;81:72-80 

19.  Hubbell  FA.  Waitzkin  H.  Mishra  SI,  Dombrink  J.  Chavez  LR:  Access  to 
medical  care  for  documented  and  undocumented  Latinos  in  a southern  California 
county.  West  J Med  1991;  154:414-417 

20.  Guendelman  S,  Jasis  M:  Giving  birth  across  the  border:  The  San  Diego- 
Tijuana  connection.  Soc  Sci  Med  1992;  34:419-425 

21.  1990  Census  of  the  United  States — Census  of  Population  and  Housing. 
Characteristics  for  Census  Tracts  and  Block  Numbered  Areas,  San  Diego.  Califor- 
nia. US  Dept  of  Commerce.  1990 

22.  Chavez  LR:  Settlers  and  sojourners:  The  case  of  Mexicans  in  the  United 
States.  Hum  Organ  1988;  47:95-108 

23.  Council  on  Scientific  Affairs:  Hispanic  health  in  the  United  States.  JAMA 
1991;265:248-252 

24.  Woloshin  S,  Bickell  NA,  Schwartz  LM.  Gany  F.  Welch  G:  Language  bar- 
riers in  medicine  in  the  United  States.  JAMA  1995;  273:724-728 

25.  Moore  P.  Hepworth  JT:  Use  of  perinatal  and  infant  health  services  by  Mex- 
ican-American  medicaid  enrollees.  JAMA  1994;  272:297-304 

26.  Walker  G:  Utilization  of  health  care:  The  Laredo  migrant  experience.  Am 
J Public  Health  1979;  69:667-672 

27.  Bergner  L.  Yerby  AS:  Low  income  and  barriers  to  use  of  health  services. 
N Engl  J Med  1968;  278':541-546 

28.  Asch  S.  Leake  B.  Gelberg  L:  Does  fear  of  immigration  authorities  deter  tu- 
berculosis patients  from  seeking  care?  West  J Med  1994;  161:373-376 

29.  McKenna  MT.  McCray  E.  Onorato  L:  The  epidemiology  of  tuberculosis 
among  foreign-bom  persons  in  the  United  States:  1986-1993.  N Engl  J Med  1995: 
332:1071-1076 

30.  Nickel  JW:  Should  undocumented  aliens  be  entitled  to  health  care?  Hast- 
ings Center  Rep  1986;  16:19-23 


217 


Articles 


Effect  of  Changes  in  the  Health  Care  System 
on  the  Career  Outlook  of  University  of 
Washington,  Seattle,  Medical  Students 

JANET  H.  PIEHL;  DANIEL  S.  LESSLER,  MD,  MHA;  and  DOUGLAS  SCHAAD,  PhD,  Seattle,  Washington 

We  describe  how  market-oriented  and  governmental  reforms  were  shaping  students'  career  choice 
and  outlook  toward  future  clinical  practice  during  the  1993-1994  academic  year.  A random  sample  of 
a third  of  University  of  Washington,  Seattle,  medical  students  (n  = 212)  was  surveyed  regarding  atti- 
tudes toward  health  care  reform,  specialty  choice,  and  future  clinical  practice;  171  responded  (81%). 
Most  students  (90%)  thought  that  the  health  care  system  required  fundamental  change.  An  equal 
proportion  favored  managed  competition  and  single-payer  proposals  (40%  and  39%,  respectively). 
Most  (72%)  were  confident  that  they  would  be  able  to  practice  medicine  in  a professionally  satisfying 
environment.  More  than  half  the  students  interested  in  specialty  careers  thought  that  they  might  not 
be  able  to  practice  in  their  chosen  field,  but  only  21%  of  these  were  more  likely  to  choose  a career  in 
primary  care  in  light  of  anticipated  reforms.  Most  students  were  optimistic  about  their  future  medical 
careers.  Knowledge  of  market-oriented  reforms  exerted  little  influence  on  the  career  decisions  of  stu- 
dents interested  in  nonprimary  care  fields.  Medical  schools  should  play  a more  active  role  at  the  un- 
dergraduate level  so  that  those  students  who  apply  to  medical  school  have  a better  understanding  of 
the  changing  nature  of  health  care  delivery  in  this  country. 

(Piehl  JH,  Lessler  DS,  Schaad  D:  Effect  of  changes  in  the  health  care  system  on  the  career  outlook  of  University  of 
Washington,  Seattle,  medical  students.  West  J Med  1996;  164:217-221) 


Ongoing  changes  in  our  health  care  system  will  likely 
influence  the  future  career  satisfaction  of  today’s 
medical  students.  The  effects  of  these  changes  on  med- 
ical students’  attitudes  toward  a medical  career  have  not 
been  well  described,  however. 

Recent  surveys  suggest  that  many  practicing  physi- 
cians are  dissatisfied  with  their  medical  careers.  For 
example,  37%  of  American  physicians  would  advise  a 
qualified  college  student  against  pursuing  a career  in  med- 
icine,1 and  among  physicians  younger  than  40  years  who 
had  been  in  practice  more  than  one  but  fewer  than  seven 
years,  only  60%  would  still  go  to  medical  school.2  The 
relative  dissatisfaction  of  physicians  with  medical 
practice  may  relate  to  the  rapidly  changing  practice  envi- 
ronment.2 In  particular,  physicians  increasingly  practice  as 
part  of  integrated  managed  care  networks  (for  example, 
health  maintenance  organizations)  that  constrain  auton- 
omy and  impose  administrative  burdens.2 

Unlike  many  of  today’s  physicians  who  chose  their 
fields  and  entered  practice  before  the  rapid  growth  of 
managed  care  and  government  regulation,  today’s 
students  have  the  opportunity  to  consider  the  corporati- 
zation of  health  care  and  possible  governmental  reforms 
in  making  their  career  decisions.  If  they  are  well 


informed  about  the  complex  health  care  environment  in 
which  they  will  practice,  they  may  experience  less 
discordance  than  their  predecessors  between  the  expec- 
tations and  realities  of  clinical  practice.  As  a result, 
today’s  students  may  be  more  satisfied  with  their  med- 
ical careers. 

An  understanding  of  the  changing  physician  resource 
needs  of  our  health  care  system  could  also  possibly  affect 
students’  choice  of  specialty.  In  fact,  some  experts  have 
suggested  that  market  forces  may  make  a regulatory 
approach  to  redressing  the  imbalance  of  generalist-to- 
specialist  physicians  unnecessary.4  Therefore,  we  under- 
took a survey  to  assess  the  attitudes  of  University  of 
Washington  medical  students  toward  their  future  medical 
careers  and  the  degree  to  which  they  feel  that  health  care 
reform  will  affect  their  career  choices. 

Method 

We  surveyed  a random  sample  of  a third  of  each  of 
the  four  medical  school  classes  at  the  University  of 
Washington  School  of  Medicine  during  the  1993-1994 
academic  year.  Students  who  had  withdrawn  or  were  on 
leaves  of  absence  were  excluded  before  the  sampling. 
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ABBREVIATIONS  USED  IN  TEXT 

MCAT  = Medical  College  Admission  Test 

MS  III.  IV  = third-  and  fourth-year  medical  students 


TABLE  1 

—Comparison  of  Medical  Students'  and  Physicians' 
Views  of  the  US  Health  Care  System* 

Changes  Needed  in  Health  Care  System 

Respondents 

Minor,  % Fundamental,  % 

Rebuild,  % Don't  Know,  % 

Medical 

students 

Physicians. 

....  9 81 

....51  39 

10  0 

7 3 

‘From  Blendon  et  al.5 

The  survey  instrument  included  20  items  covering 
demographic  information,  views  on  the  American  health 
care  system,  and  attitudes  toward  health  care  changes  and 
career  choices.  One  question,  “Which  of  the  following 
statements  most  closely  expresses  your  view  of  the  cur- 
rent American  health  care  system?”  had  been  posed  in 
several  physician  surveys5'7  and  was  included  to  allow 
comparison  of  the  medical  students  with  physicians.  All 
questions  regarding  attitude  toward  future  medical  career 
were  scored  on  a five-point  Likert  scale  from  disagree 
strongly  (1)  to  agree  strongly  (5).  (A  copy  of  the  ques- 
tionnaire is  available  on  request.)  The  questionnaires 
were  mailed  in  February  1994  with  a second  mailing 
three  weeks  after  the  first.  All  responses  were  received  by 
April  1,  1994. 

Responders  and  nonresponders  were  compared  using 
demographics,  grade-point  averages,  and  test  scores. 
Demographic  information  was  obtained  from  the  Uni- 
versity of  Washington  School  of  Medicine  Biographical 
and  Career  Preference  Inventory,  a questionnaire  com- 
pleted by  each  student  on  the  first  day  of  matriculation 
with  a compliance  rate  of  approximately  98%.  Grade- 
point  averages  and  Medical  College  Admission  Test 
(MCAT)  scores  for  each  student  were  provided  to  the 
school  by  the  American  Medical  College  Admission 
Service,  with  National  Board  of  Medical  Examiners  Step 
One  scores  provided  by  the  National  Board  of  Medical 
Examiners. 

For  the  purposes  of  this  survey,  primary  care  was 
defined  as  family  medicine,  general  internal  medicine, 


and  general  pediatrics.  Nonprimary  care  was  defined  as 
all  other  specialties,  excluding  research  and  academic 
medicine.  Clinical  students  were  defined  as  third-year 
(MS  III)  and  fourth-year  (MS  IV)  students,  with  preclin- 
ical  referring  to  first-year  (MS  I)  and  second-year  (MS 
II)  students. 

Analysis 

For  our  analysis,  we  used  StatPac  Gold  software 
(copyright  1988  and  1992  by  Walonick  Associates, 
Incorporated).  In  addition  to  descriptive  statistics,  we 
used  x:  analysis  or  the  Fisher’s  exact  test  to  compare 
responses  for  nominal  variables  between  subgroups  of 
students  and  Student's  t test  for  continuous  variables. 
Statistical  significance  was  defined  as  a P value  of  less 
than  .05. 

Results 

Of  220  students  surveyed,  175  responded.  Eight 
responses  were  excluded  from  the  analysis:  two  from 
students  who  were  pursuing  research  as  part  of  the  MD- 
PhD  degree  program,  two  because  of  a clerical  error  in 
their  distribution,  and  four  because  they  were  undeliver- 
able. The  adjusted  response  rate  was  81%. 

Responses  were  evenly  distributed  among  all  four 
classes.  An  analysis  of  responders  versus  nonresponders 
yielded  no  significant  difference  between  age,  sex, 
undergraduate  grade-point  average,  and  undergraduate 
hours.  Among  those  students  who  took  the  MCAT  before 
changes  in  1991  (MS  Ills  and  MS  IVs),  the  only  signifi- 
cant difference  was  that  responders  scored  a mean  read- 
ing score  of  9.7  versus  a nonresponder  mean  of  8.7  (P  < 
.01).  There  were  no  differences  in  MCAT  subscores  for 
those  taking  the  test  after  1991. 

Most  students  (80%)  thought  that  there  were  some 
good  things  in  the  American  health  care  system,  but  that 
fundamental  changes  were  needed  to  make  it  work 
better.  About  equal  numbers  thought  that  the  system 
needed  only  minor  changes  (9%)  or  that  it  had  to  be 
completely  rebuilt  (10%)  (Table  1). 

An  equal  number  of  students  (40%)  favored  managed 
competition,  defined  as  a combination  of  market  forces 
and  government  regulations  to  encourage  competition 
among  private  health  plans,  with  access  provided 
through  an  employer  mandate,  or  single-payer  proposals 
(39%).  defined  as  everyone  receiving  coverage  from  a 


TABLE  2.— Medical  Students'  Views  of  Health  Care  Reform  Proposals 

Proposed  Health  Care  Reform 

No 

Question  Change,  % 

Managed 
Competition,  % 

Single 
Payer,  % 

Incremental 
Change,  % 

Government 
Vouchers,  % 

Which  of  the  following  changes 

in  the  American  health  care 

system  do  you  most  favor ? 1 

40 

39 

8 

12 

Which  of  the  following  changes 

in  the  American  health  care 

system  do  you  most  expectl 6 

58 

6 

24 

6 
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TABLE  1.— Medical  Students'  Outlook  Toward  the  Future 

Statement 

Strongly 
Agree,  % 

Agree,  % 

Neutral,  % 

Disagree,  % 

Strongly 
Disagree,  % 

Given  what  1 know  about  how  medicine 
is  likely  to  be  practiced  in  the  future, 
if  1 were  making  the  decision  today,  1 
would  still  decide  to  go  to  medical  school  . . . 

...  59 

28 

9 

3 

1 

1 am  confident  that  1 will  be  able  to 
practice  medicine  in  a professionally 
satisfying  environment 

...  27 

45 

15 

11 

2 

As  a result  of  changes  in  the 
health  care  system, 

1 am  more  likely  to  practice  as  a salaried 
employee  of  a large  group/multispecialty 
practice  or  HMO 

7 

44 

24 

19 

6 

HMO  = health  maintenance  organization 

public  plan,  with  care  provided  through  the  private  sec- 
tor, with  8%  favoring  incremental  change  (Table  2). 
When  asked  which  change  in  the  American  system  they 
most  expected,  58%  of  students  responded  managed 
competition,  24%  incremental  change,  and  6%  a single- 
payer system.  About  half  (52%)  thought  that  implemen- 
tation of  the  proposal  that  they  most  favored  would  take 
between  five  and  nine  years,  with  26%  expecting  three 
to  four  years,  and  15%  anticipating  ten  or  more  years. 

A total  of  87%  of  all  students  would  still  decide  to  go 
to  medical  school,  and  72%  were  confident  that  they 
would  be  able  to  practice  medicine  in  a professionally 
satisfying  environment.  About  half  (51%)  of  students 
anticipated  practicing  as  a salaried  employee  of  a large 
organization  (Table  3). 

Of  all  respondents,  51%  planned  a career  in  primary 
care,  30%  in  nonprimary  care,  and  18%  were  undecided. 
Of  the  students  planning  to  enter  a nonprimary  care 
field,  58%  agreed  with  the  statement  that  they  might  not 
be  able  to  practice  in  the  specialty  of  their  choice  as  a 
result  of  changes  in  the  health  care  system,  versus  1 1 % 
of  students  planning  a career  in  primary  care  ( P<  .001). 
Students  planning  to  enter  nonprimary  care  fields, 
however,  were  less  likely  than  those  planning  careers  in 
primary  care  to  agree  with  the  statement  that  “As  a result 
of  changes  in  the  health  care  system,  I am  more  likely  to 
choose  a career  in  family  practice/general  internal  med- 
icine/general pediatrics”  (21%  and  39%,  respectively;  P 
< .03)  (Table  4). 

Although  there  were  no  significant  differences  in  sex 
or  between  clinical  and  nonclinical  students  with  respect 
to  attitudes  toward  health  reform  proposals  or  perspec- 
tives on  the  future,  62%  of  female  students  planned  to 
specialize  in  primary  care  versus  44%  of  male  students 
(P  < .03). 

Discussion 

Changes  in  the  organization  and  financing  of  health 
care  delivery  over  the  past  decade  have  engendered 
broad-based  discontent  among  practicing  physicians.1-3 
The  current  dissatisfaction  with  medicine  is  often  linked 


to  the  increasing  domination  of  the  health  care  system  by 
managed  care  plans.  These  market-oriented  changes  and 
proposed  governmental  reforms  have  implications  for  the 
careers  of  today’s  medical  students.  Whereas  several  sur- 
veys have  assessed  the  attitudes  of  practicing  physicians 
toward  health  care  reform,  few  studies  have  examined 
medical  students’  attitudes  toward  reform,8,9  and  none  to 
our  knowledge  have  looked  at  the  effects  of  reforms  on 
students’  attitudes  toward  their  future  medical  careers. 

At  the  time  of  our  survey,  the  vast  majority  of 
University  of  Washington  students  thought  that  funda- 
mental reform  was  necessary,  but  students  were  evenly 
split  in  their  support  of  a single-payer  system  and  man- 
aged competition.  The  students’  views  about  the  current 
system  differed  markedly  from  those  of  practicing 
physicians.  In  particular,  90%  of  students  thought  that 
the  health  care  system  needed  either  fundamental 
change  or  to  be  rebuilt  completely,  compared  with  46% 
of  practicing  physicians  (see  Table  1 ).s  Practicing  physi- 
cians were  also  much  less  likely  than  students  to  favor  a 
single-payer  system  (19%  versus  38%,  respectively).5 

As  the  subjects  for  this  study  come  from  only  one 
medical  school,  care  must  be  taken  in  generalizing  the 
results  to  the  nation  as  a whole.  The  University  of 
Washington  School  of  Medicine  has  a demographic 
profile  substantially  different  from  the  national  average. 
Washington  students  are  older — 55%  are  between  the 
ages  of  25  and  29,  with  31%  between  20  and  24  versus 
20%  and  75%,  respectively,  nationwide — have  equal 
gender  representation  compared  with  57%  male  nation- 
wide, and  have  a higher  percentage  of  European 
Americans  than  the  national  average  for  medical 
schools.10  Thus,  a national  sample  would  need  to  be  done 
before  we  could  draw  any  broad  national  conclusions 
about  medical  students’  attitudes  toward  health  reform. 
Furthermore,  the  contrasting  opinions  of  Washington 
medical  students  and  US  physicians  might  have,  in  part, 
reflected  the  progressive  politics  of  Washington  State  at 
the  time  this  survey  was  performed.  At  that  time,  the 
state  was  implementing  a reform  package  similar  to 
President  Clinton’s  failed  Health  Security  Act,"  and  one 
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TABLE  4.- 

-Medical  Students'  Views  of  Current  Career  Choice 

Statement 

Strongly 
Agree,  % 

Agree,  % 

Neutral,  % 

Disagree,  % 

Strongly 
Disagree,  % 

As  a result  of  changes  in  the  health 
care  system,  1 may  not  be  able 
to  practice  in  the  specialty  that 
most  interests  me * 

Students  planning  a career 
in  primary  care 

..  0 

11 

18 

33 

38 

Students  planning  a career 
in  nonprimary  care  

...  9 

49 

6 

24 

12 

4s  a result  of  changes  in  the  health 
care  system,  1 am  more  likely  to 
choose  a career  in  family  practice/general 
internal  medicine/general  pediatricsf 

Students  planning  a career 
in  primary  care 9 

30 

33 

20 

8 

Students  planning  a career 
in  nonprimary  care  

0 

21 

18 

43 

18 

*P<.001. 
tP<  .03. 

Washington  Representative,  Janies  McDermott,  MD, 
had  taken  the  lead  in  Congress  to  advance  a single-payer 
system  for  the  nation.12  Because  of  these  influences  on 
the  health  care  debate  in  Washington  State,  University  of 
Washington  students  might  have  been  more  likely  to 
believe  in  the  need  for  fundamental  reform  than  others  in 
this  country. 

Despite  the  uncertainty  surrounding  future  govern- 
ment and  market-oriented  reforms  at  the  time,  the 
students  surveyed  remained  optimistic  about  their  future 
careers — most  thought  that  they  would  be  able  to  prac- 
tice in  a professionally  satisfying  environment,  and  vir- 
tually all  would  have  still  decided  to  go  to  medical 
school  if  they  had  had  to  make  that  decision  at  the  time 
of  the  survey.  The  students  also  expected  changes  in  the 
organization  and  the  delivery  of  health  care:  half  the 
respondents  thought  that  as  a result  of  changes  in  the 
health  care  system,  they  would  be  more  likely  to  practice 
as  a salaried  employee  of  a large  group  or  multispecial- 
ty practice  or  health  maintenance  organization. 

Whether  students  will  experience  less  dissatisfaction 
with  their  future  careers  than  those  physicians  already  in 
practice  remains  unclear.  On  the  one  hand,  that  half  of 
the  students  surveyed  thought  it  likely  that  they  would 
practice  in  a large  organization  suggests  that  these  stu- 
dents may  be  more  accepting  of  the  constraints  on  clini- 
cal practice  and  other  administrative  burdens  inherent  in 
practicing  in  such  a setting,  especially  compared  with 
their  counterparts  who  entered  practice  during  a differ- 
ent era.  On  the  other  hand,  the  substantial  number  of  stu- 
dents who  planned  to  pursue  a nonprimary  care  field 
despite  acknowledging  that  they  might  not  be  able  to 
practice  in  the  specialty  of  their  choice  raises  concern 
that  these  future  physicians  may  experience  dissatisfac- 
tion with  their  careers. 

Our  finding  that  students  who  were  planning  to  pursue 
a specialty  career  lacked  confidence  that  they  would  be 


able  to  practice  in  their  chosen  fields  despite  being  over- 
whelmingly content  with  their  choice  of  medicine  as  a 
career  and  optimistic  about  their  futures  is  perhaps  the 
most  intriguing  aspect  of  this  study.  The  University  of 
Washington  is  a premier  institution  for  training  in  prima- 
ry care.  As  a result  of  an  admissions  policy  that  screens 
for  an  interest  in  primary  care,  a preclinical  curriculum 
that  includes  a required  course  devoted  to  health  policy, 
and  strong  mentorship  from  primary  care  physicians, 
University  of  Washington  students  are  far  more  likely  to 
enter  primary  care  residencies:  50%  versus  29%  for  the 
nation  as  a whole  in  1994. 13  Our  data  indicate  that,  in 
1994,  market-oriented  reforms  were  exerting  little 
additional  influence  on  the  career  choices  of  students 
interested  in  specialty  careers.  Indeed,  only  21%  of 
respondents  planning  to  enter  a nonprimary  care  field  said 
that,  as  a result  of  changes  in  the  health  care  system,  they 
were  more  likely  to  choose  a career  in  primary  care.  This 
translates  into  a possible  career  shift  toward  primary  care 
for  only  1 1 respondents  out  of  50  possible  candidates. 

We  can  only  speculate  as  to  why  students  interested 
in  nonprimary  care  careers  were  embarking  on  such 
careers,  even  though  the  majority  agreed  that  as  a result 
of  changes  in  the  health  care  system,  they  might  not  be 
able  to  practice  in  their  specialty  of  choice.  Perhaps  the 
desire  of  these  students  to  practice  in  a specialty  was  so 
great  that  they  were  willing  to  live  with  the  uncertainty 
of  whether  or  not  it  would  be  possible  for  them  to  find 
work  in  their  chosen  field  after  completing  a relatively 
lengthy  and  arduous  training  period.  Alternatively,  non- 
primary care  students  might  have  been,  at  some  level, 
denying  the  reality  they  had  so  readily  acknowledged  in 
our  survey.  In  fact,  the  dean’s  office  at  the  University  of 
Washington,  in  counseling  students  that  urban  opportu- 
nities to  practice  may  be  limited  in  the  future,  has  seen 
students  who  feel  that  whereas  other  students  might  have 
difficulty  practicing  their  chosen  career,  this  will  not  be 
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the  case  for  them  (Carol  MacLaren,  PhD,  Assistant 
Dean  for  Student  Affairs,  University  of  Washington 
School  of  Medicine,  oral  communication,  June  1994). 

Although  Washington  State  and  the  nation  have  dra- 
matically scaled  back  governmental  reforms  of  the 
health  care  system  since  this  survey  was  done,  market- 
driven  reform  has  continued  at  a rapid  pace.  One  study 
estimates  that,  as  a result  of  market-driven  changes  in 
health  care  in  the  United  States,  there  will  be  an  excess 
of  about  165,000  specialists  by  the  year  2000. 14  Thus,  it 
is  disturbing  that  in  our  survey  the  majority  of  students 
who  planned  to  pursue  nonprimary  care  specialties  were 
unaffected  by  the  economic,  political,  and  academic 
forces  encouraging  them  to  enter  primary  care.  This 
finding  underscores  the  need  for  medical  schools  to  edu- 
cate students  about  the  ongoing  and  rapid  changes  in 
health  care  in  our  society.  Moreover,  we  think  that  med- 
ical schools  should  institute  formal  career  counseling 
programs  during  the  preclinical  years  and  play  a more 
active  role  at  the  undergraduate  level  so  that  those  stu- 
dents who  choose  to  apply  to  medical  school  do  so  with 
a better  understanding  of  the  changing  nature  of  health 
care  delivery  in  this  country. 
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High-Altitude  Pulmonary  Edema  at  a Ski  Resort 

HERBERT  N.  HULTGREN,  MD,  Palo  Alto,  California;  BEN  HONIGMAN,  MD; 

KAY  THEIS;  and  DICK  NICHOLAS,  MD,  Denver,  Colorado 

Medical  records  of  150  patients  with  high-altitude  pulmonary  edema  seen  over  a 39-month  period  in 
a Colorado  Rocky  Mountain  ski  area  at  2,928  m (9,600  ft)  (mean  age,  34.4  years;  84%  male)  were 
reviewed.  The  mean  time  to  the  onset  of  symptoms  was  3±  1.3  days  after  arrival.  Common  symptoms 
were  dyspnea,  cough,  headache,  chest  congestion,  nausea,  fever,  and  weakness.  Orthopnea,  hemop- 
tysis, and  vomiting  were  rare,  occurring  in  7%,  6%,  and  16%,  respectively.  Symptoms  of  cerebral 
edema  occurred  in  14%.  A temperature  exceeding  100°F  occurred  in  20%,  and  17%  had  a systolic 
blood  pressure  of  150  mm  of  mercury  or  higher.  Blood  pressures  were  higher  in  patients  older  than 
50  years  (142  mm  of  mercury).  Rales  were  present  in  85%,  and  a pulmonary  infiltrate  was  present  in 
88%;  both  were  most  commonly  bilateral  or  on  the  right  side.  The  amount  of  infiltrate  was  mild.  Men 
appeared  to  be  more  susceptible  than  women  to  high-altitude  pulmonary  edema.  Pulse  oximetry  in 
45  patients  showed  a mean  oxygen  saturation  of  74%  (38%  to  93%).  Treatment  methods  depended 
on  severity  and  included  a return  to  quarters  for  portable  nasal  oxygen,  an  overnight  stay  in  the  clin- 
ic for  continuing  oxygen,  or  a descent  to  Denver  for  recovery  or  admission  to  a hospital.  All  patients 
received  oxygen  for  2 to  4 hours  in  the  clinic.  There  were  no  deaths  or  complications. 

(Hultgren  HN,  Honigman  B,  Theis  K,  Nicholas  D:  High-altitude  pulmonary  edema  at  a ski  resort.  West  J Med  1996; 
164:222-22  7) 


Many  persons  visit  high-altitude  areas  above  2,624  m 
(8.000  ft)  to  participate  in  recreational  activities,  at- 
tend seminars  and  concerts,  and  for  business  reasons.  The 
Colorado  Board  of  Tourism  has  estimated  that  more  than 
13  million  persons  visited  the  Colorado  mountains  in 
1990.  It  has  been  shown  that  about  25%  of  these  high- 
altitude  visitors  will  experience  some  discomfort  due  to 
acute  mountain  sickness,  and  about  14%  will  have  symp- 
toms severe  enough  to  limit  normal  activity  for  24  hours.1 
Although  the  incidence  of  high-altitude  pulmonary  edema 
(HAPE)  in  such  visitors  is  low,  the  large  population  in- 
volved results  in  many  cases  of  HAPE  being  seen  by 
physicians,  especially  during  the  ski  season.  Whereas  fa- 
talities are  rare,  an  episode  of  pulmonary  edema  is  un- 
pleasant and  may  interrupt  a long-planned  holiday.  It  is 
important  for  physicians  and  ancillary  medical  personnel 
to  be  acquainted  with  the  clinical  features  of  HAPE  so  that 
a prompt  diagnosis  can  be  made  and  appropriate  treatment 
carried  out.  There  is  little  information  concerning  HAPE 
in  visitors  to  Rocky  Mountain  resorts.2,3  For  this  reason, 
we  examined  the  clinical  features  of  150  patients  with 
HAPE  seen  at  a ski  resort  in  Summit  County,  Colorado, 
altitude  2,928  m (9,600  ft),  over  a 39-month  period. 

Patients  and  Methods 

We  reviewed  all  clinical  records  of  patients  seen  at  the 
Snake  River  Health  Service  from  January  1987  through 


March  1990.  The  records  of  patients  with  a clinical  diag- 
nosis of  HAPE  were  collected  and  reviewed  by  two 
physicians  to  select  patients  who  fulfdled  the  following 
diagnostic  criteria:  In  the  setting  of  a recent  gain  in  alti- 
tude, the  presence  of  at  least  two  of  the  following  symp- 
toms: dyspnea  at  rest,  cough,  weakness  or  decreased 
exercise  performance,  chest  tightness  or  congestion,  and 
an  abnormal  chest  film  showing  a definite  pulmonary  in- 
filtrate or  an  abnormal  degree  of  vascular  congestion.  The 
symptoms  criteria  are  based  on  the  Lake  Louise  consen- 
sus on  the  definition  of  altitude  illness.4 

All  patients  had  a history  taken  and  a physical  exami- 
nation with  entry  of  data  into  a standard  medical  record. 
An  Omheda  3740  pulse  oximeter  was  used  to  record  the 
heart  rate  and  fingertip  arterial  oxygen  saturation.  Blood 
pressure  was  determined  by  sphygmomanometry,  and  the 
respiratory  rate  and  oral  temperatures  were  recorded.  All 
patients  received  a standard  6-ft  posteroanterior  chest  ra- 
diograph during  held  inspiration.  Chest  films  were 
reviewed  by  three  physicians  who  were  unaware  of  the 
clinical  findings.  For  estimating  the  amount  of  infiltrate, 
the  lungs  were  divided  into  four  quadrants.  The  size  of 
pulmonary  infiltrate  was  estimated  and  reported  in  five 
grades  according  to  the  estimated  area  of  the  infiltrate:  0.5 
= area  of  less  than  one  quadrant,  1 = area  equal  to  one 
quadrant,  and  4 = all  four  quadrants  involved.  Special 
findings  such  as  cardiac  enlargement,  pleural  fluid,  or 
Kerley  B lines  were  recorded  when  present. 


From  the  Division  of  Emergency  Medicine.  Department  of  Surgery  (Dr  Honigman).  the  Department  of  Family  Medicine  (Dr  Nicholas  and  Ms  Theis),  University  of 
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Data  Analysis 

All  raw  data  were  entered  into  master  charts  and  then 
entered  into  a computer  for  analysis  using  the  EPI-INFO 
and  SPSS+  PC  programs.  Between-group  differences 
with  parametric  data  were  examined  by  analyses  of  vari- 
ance and  Student’s  / tests.  Categorical  data  were  analyzed 
using  the  Kruskal-Wallis  test.  Standard  deviations  are 
presented  with  the  mean  values.  Statistical  difference  was 
reported  when  the  P value  was  less  than  .05. 

Results 

A total  of  166  patient  records  were  reviewed,  and  16 
were  excluded  for  the  following  reasons:  2 had  no  chest 
radiographs;  2 had  cardiac  failure;  3 had  acute  mountain 
sickness  with  a normal  chest  film;  and  1 1 had  conditions 
other  than  HAPE,  including  bronchitis,  pneumonitis,  flu, 
hyperventilation,  and  anxiety. 

Day  of  Onset 

The  mean  time  from  arrival  to  the  day  of  the  onset  of 
symptoms  was  3 ±1.3  days  (range,  1 to  9).  Patients 
younger  than  19  years  became  ill  slightly  sooner  after  ar- 
rival at  altitude,  a mean  of  2.6  ± 1 .0  days  compared  with  a 
mean  of  3.1  ± 1.3  days  for  those  20  or  older.  This  differ- 
ence approached,  but  did  not  reach,  statistical  significance. 

Age 

The  mean  age  of  all  patients  was  34.3  ± 15.5  years — 
range,  4 years  to  78  years.  The  age  distribution  is  shown 
in  Figure  1.  Nearly  half  (46%)  of  patients  were  in  the  age 
group  of  20  to  39  years.  This  is  comparable  to  the  age  dis- 
tribution of  3,158  adult  visitors  to  the  area  evaluated  else- 
where, in  which  41%  of  the  visitors  were  20  to  39  years  of 
age.1  Of  the  patients  in  the  current  study,  19%  were  4 to  19 
years  of  age.  This  suggests  a greater  incidence  of  HAPE 
in  the  young,  which  has  been  previously  described.5  High- 
altitude  pulmonary  edema  did  not  appear  to  be  more  se- 
vere in  younger  patients,  however.  Patients  aged  1 9 years 
or  younger  had  a radiographic  score  of  1 .5  ± 1.1,  which  is 
not  significantly  different  from  the  mean  radiographic 
score  of  older  adults  of  1 .4  ± 1.1  (P  = .73). 

Sex 

Men  constituted  84%  of  the  patients,  and  women  ac- 
counted for  only  16%.  The  mean  age  of  the  women  was 
35.5  ± 17.8  years,  which  is  not  different  from  that  of  the 
men  (34.3  ± 14.9  years;  P = .73)  (Figure  1).  Of  the 
women,  21%  were  50  years  or  older  compared  with 
12.2%  of  men  (P  = .5). 

Symptoms 

All  symptoms  recorded  at  the  time  of  clinic  entry  are 
shown  in  Table  1.  The  most  common  symptoms  were 
dyspnea,  cough,  chest  congestion,  nausea  or  vomiting, 
and  headache.  A total  of  126  (84%)  had  three  or  more 
symptoms,  18  had  two  symptoms,  and  only  6 had  one 
symptom.  Of  the  24  patients  with  only  two  or  fewer 
symptoms,  22  had  one  symptom  characteristic  of  HAPE, 
including  chest  tightness,  dyspnea,  or  cough.  Chills, 


Figure  1. — The  age-sex  distribution  of  150  patients  with  high- 
altitude  pulmonary  edema  is  shown.  The  mean  age  is  34.5  years. 

fever,  or  sweats  were  present  in  30%,  and  21%  com- 
plained of  poor  sleep.  Orthopnea  was  present  in  10  pa- 
tients who  complained  of  dyspnea — an  incidence  of  9%. 
Chest  pain  or  syncope  was  rare,  occurring  in  only  two  pa- 
tients. Only  10%  of  patients  with  cough  had  hemoptysis. 

Heart  Rate 

A rapid  heart  rate  was  common.  The  mean  heart  rate 
was  104.2  beats  per  minute.  Heart  rates  of  120  per  minute 
or  more  were  recorded  in  40  patients  (26.7%),  and  only 
13  (10%)  had  heart  rates  of  less  than  80  per  minute. 

Respiratory  Rate 

The  mean  respiratory  rate  was  22.9  ± 6.2  per  minute; 
39  (26%)  had  a rate  greater  than  24  per  minute. 

Temperature 

The  mean  temperature  was  99°F  ± 1.45°F.  Tempera- 
tures exceeding  100°F  occurred  in  30  patients  (20%). 
There  was  no  significant  difference  in  chest  radiograph 


TABLE  1 —Major  Symptoms  of  High- Altitude  Pulmonary  Edema 
in  Patients  at  a Rocky  Mountain  Ski  Area  (n  - 150) 

Symptom 

Patients,  No 

% 

Dyspnea 

115 

77 

With  orthopnea 

11 

7.3 

Cough  

103 

69 

With  hemoptysis 

9 

6 

Headache  

80 

53 

Chest  congestion 

62 

41 

With  sounds  of  fluid 

8 

21 

Nausea 

52 

35 

With  vomiting  

24 

16 

Feverish  chills,  sweats 

45 

30 

Weak,  fatigue 

38 

25 

No  sleep 

32 

21 

Dizzy,  lightheaded 

25 

17 

Confusion,  lethargy, 

drowsy,  disoriented 

21 

14 

Ataxia 

3 

- 

Malaise 

17 

11.3 

Palpitation 

14 

9.3 

Aches  

5 

1.0 

Chest  pain 

1 

- 

Syncope 

1 

"" 
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scores  or  oxygen  saturation  between  those  with  a fever 
and  those  without. 

Blood  Pressure 

The  mean  systolic  blood  pressure  was  132.4  ± 19.9 
mm  of  mercury  (range.  88  to  200).  In  all.  26  patients 
(17.3%)  had  a systolic  blood  pressure  of  150  mm  of 
mercury  or  higher.  The  mean  diastolic  pressure  was 
84  ± 13.07  mm  of  mercury;  18  (13%)  had  a diastolic  pres- 
sure of  100  mm  of  mercury  or  higher.  Blood  pressures  of 
150/90  mm  of  mercury  or  higher  were  recorded  in  17  pa- 
tients (12.0%).  A blood  pressure  of  150/90  mm  of  mer- 
cury or  higher  was  more  common  in  older  patients;  17 
patients  with  this  degree  of  hypertension  had  a mean  age 
of  42.1  years  compared  with  the  mean  age  of  34.3  years 
for  all  patients.  Although  systolic  blood  pressures  were 
higher  in  older  patients,  diastolic  pressures  were  not.  In  19 
patients  older  than  50  years,  the  mean  systolic  pressure 
was  141.8  mm  of  mercury  compared  with  130.2  mm  of 
mercury  for  patients  aged  50  or  younger.  The  mean  dias- 
tolic pressure  was  81.4  mm  of  mercury  compared  with 
84.9  mm  of  mercury  for  patients  aged  50  or  younger. 


Figure  2. — A chest  film  was  taken  of  a 29-year-old  man  in 
whom  high-altitude  pulmonary  edema  developed  4 days  after 
arrival  at  high  altitude.  The  infiltrate  in  the  left  lower  lung  field 
represents  a radiologic  score  of  1 .0. 


Rales 

Rales  were  present  in  127  patients  (85%)  and  absent 
in  23  patients  ( 15%).  Most  rales  were  bilateral  (55%)  or 
only  on  the  right  side  (24%).  Nine  patients  (6%)  had  only 
left-sided  rales. 

Radiologic  Features 

A pulmonary  infiltrate  was  present  in  132  patients 
(88%).  Most  of  the  infiltrates  were  bilateral  involving  the 
central  portion  of  both  lung  fields.  This  was  the  case  in  80 
patients  (53%).  The  right  mid-lung  field  only  was  in- 
volved in  5 1 patients  (34%).  and  only  1 patient  had  a sin- 
gle infiltrate  in  the  left  lung.  Infiltrate  was  absent  in  18 
patients  (12%).  but  an  abnormal  degree  of  vascular  con- 
gestion was  present  in  each  of  their  chest  radiographs. 

Grading  of  the  chest  films  revealed  the  scores  shown 
in  Table  2.  Nearly  half  the  films  (47.2%)  were  graded  0.5 
and  1 .0.  which  represents  a relatively  mild  degree  of  pul- 
monary infiltrate.  Only  seven  (4.7%)  had  involvement  of 
all  four  lung  fields.  The  mean  score  of  all  133  films  with 
infiltrates  was  1 .42.  A typical  chest  radiograph  is  shown 
in  Figure  2. 

The  absence  of  rales  did  not  correlate  with  a lower  in- 
filtrate radiographic  score.  The  mean  radiographic  score 
of  23  patients  without  rales  was  1.1  compared  with  a 
mean  score  of  1.5  for  127  patients  with  rales  (P  = .15).  If 
rales  were  present  bilaterally,  the  radiographic  score  was 
slightly  higher  (mean.  1.6)  than  if  rales  were  present  on 
only  one  side  (mean.  1.2;  P = .06).  but  this  is  probably  not 
clinically  significant. 

Pulse  Oximetry 

Arterial  oxygen  saturation  was  determined  in  45  pa- 
tients breathing  room  air.  The  mean  saturation  was  74.4% 
(range.  38%  to  93%).  The  mean  value  for  recent  arrivals 
at  2,500  m (8.200  ft)  is  92%  (±  1.0%).*’  The  mean  score  of 


35  patients  with  saturations  below  70%  was  2.8,  whereas 
the  mean  score  of  22  patients  w ith  saturations  above  80% 
was  1.4.  Bilateral  rales  were  more  common,  12  of  12 
(100%),  in  patients  with  saturations  below  70%  compared 
with  only  7 of  15  (46%)  in  patients  with  a saturation  of 
greater  than  80%. 

High-Altitude  Cerebral  Edema 

Five  patients  had  clear  clinical  signs  of  high-altitude 
cerebral  edema.  Major  symptoms  were  ataxia,  lethargy, 
confusion,  and  disorientation.  One  patient  had  retinal 
hemorrhages.  In  15  other  patients,  mental  changes  proba- 
bly represented  cerebral  edema.  These  symptoms  con- 
sisted of  lethargy  in  6,  disorientation  in  11,  and 
somnolence,  listlessness,  and  slowed  reaction  in  5. 

Repeat  Pulmonaty  Edema 

Second  episodes  of  pulmonary  edema  were  rare  in  this 
study  population.  One  patient  gave  a history  of  an  episode 
of  HAPE  two  years  previously,  and  one  said  he  had  expe- 
rienced "altitude  sickness”  during  a previous  exposure  to 
high  altitude. 


TABLE  2.- 
Radiographs  in 

-Distribution  of  Severity  Grades  in  Chest 
Patients  With  High-Altitude  Pulmonary  Edema 

Grade 

Patients,  No. 

% 

B,  Moderate  vascular 

congestion . . . 

2 

1.3 

C,  Definite  vascular 

congestion . . . 

17 

11.3 

0.5 

34 

22.7 

1 

37 

24.7 

2 

31 

20.7 

3 

22 

14.7 

4 

7 

4.7 
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Reentry  High-Altitude  Pulmonary  Edema 

A 7-year-old  boy,  a resident  of  Frisco,  Colorado  (alti- 
tude 2,837  m [9,300  ft]),  returned  from  a 20-day  vacation 
at  sea  level,  and  severe  dyspnea  developed  two  days  after 
he  returned  to  altitude.  His  respiratory  rate  was  42  per 
minute,  heart  rate  128  beats  per  minute,  and  bilateral 
basal  rales  were  present  with  an  x-ray  film  score  of  2.0. 
The  arterial  oxygen  saturation  was  74%  with  the  patient 
breathing  room  air.  A telephone  survey  of  32  patients 
with  an  initial  history  of  HAPE  revealed  no  instances  of 
reascent  HAPE.7  Thus,  in  this  group  reascent  HAPE  ap- 
pears to  be  rare. 

Spinal  Scoliosis — A Risk  Factor? 

Another  observation  of  interest  is  the  occurrence  of 
HAPE  in  two  persons  with  severe  spinal  scoliosis.  Severe 
dyspnea  and  chest  congestion  developed  in  a 13-year-old 
girl  24  hours  after  she  arrived  at  Keystone  from  Golden, 
Colorado  (altitude  1,739  m [5,700  ft]).  Her  temperature 
was  96.7° F,  respiratory  rate  44  per  minute,  and  heart  rate 
124  beats  per  minute.  Bilateral  rales  and  infiltrates  were 
present.  The  radiologic  score  was  3.0  (Figure  3). 

Dyspnea  and  malaise  developed  in  a 31 -year-old  man 
from  Texas  seven  days  after  he  arrived  at  Keystone.  His 
blood  pressure  was  122/98  mm  of  mercury,  respiratory 
rate  32  per  minute,  and  heart  rate  1 14  beats  per  minute. 
Rales  and  infiltrates  were  present  bilaterally,  with  an  x- 
ray  film  score  of  2.0. 

Both  patients  were  referred  to  a Denver  hospital.  Sco- 
liosis interferes  with  respiratory  function  by  restricting 


Figure  3. — High-altitude  pulmonary  edema  occurred  in  a 13- 
year-old  girl  with  severe  spinal  scoliosis  in  whom  symptoms 
developed  24  hours  after  arrival  from  an  intermediate  altitude  of 
1,739  m (5,700  ft). 


lung  volume,  resulting  in  alveolar  hypoventilation,  hy- 
poxemia, and  pulmonary  hypertension.  Sleep  hypoxemia 
may  be  exaggerated."  Unilateral  HAPE  has  been  de- 
scribed in  a patient  with  hypoplasia  of  the  right  pul- 
monary artery.1'  These  abnormalities  may  predispose 
patients  with  scoliosis  to  HAPE  in  much  the  same  man- 
ner as  congenital  absence  of  the  right  pulmonary  artery.10 

Treatment  Methods 

After  initial  treatment  with  oxygen,  the  following  five 
methods  were  employed  in  the  patients  included  in  this 
report:  descent  to  a Denver  hospital  (19%),  return  to  liv- 
ing quarters  with  portable  oxygen  (18%),  overnight  stay 
at  the  Summit  County  Medical  Clinic  for  oxygen  therapy 
and  monitoring  (14%),  return  to  quarters  to  observe  rest 
for  24  to  48  hours  (7%),  or  descent  to  a lower  altitude 
(41%).  There  were  no  complications  or  deaths. 

Discussion 

Few  systematic  studies  have  been  made  of  HAPE  at 
Colorado  ski  resorts.  The  clinical  features  of  46  patients 
seen  at  the  Vail  (Colorado)  Hospital  from  1975  to  1982 
have  been  described.2-3  All  patients  recovered  promptly 
without  complication  or  death.  Most  of  the  essential  fea- 
tures in  this  study  were  comparable  to  those  described  in 
those  reports,  including  age,  sex  distribution,  day  of  onset, 
and  occurrence  during  the  winter  months.  Vital  signs  in- 
cluding heart  rate,  respiratory  rate,  temperature,  and  blood 
pressure  were  also  comparable  to  those  reported  earlier. 

Several  aspects  of  the  current  study  deserve  discus- 
sion: HAPE  appears  to  occur  more  frequently  in  men  than 
in  women.23-"  The  gender  difference,  however,  can  be  de- 
termined only  if  the  age  distribution  of  the  group  at  risk  is 
known.  In  another  study,  3,158  adults  attending  confer- 
ences in  Rocky  Mountain  ski  resorts  from  July  1989  to 
May  1991  were  interviewed;  69%  were  men.1  At  the  ski 
area  where  this  study  was  done,  54.6%  of  the  skiers  were 
men.  Of  46  patients  seen  at  Vail  with  HAPE,  43  (93%) 
were  men.3  The  84%  incidence  of  HAPE  in  men  thus  rep- 
resents a greater  susceptibility  of  men  than  women  to 
HAPE.  The  lower  incidence  of  HAPE  in  women  may  be 
due  to  a greater  increase  in  pulmonary  ventilation  at  high 
altitude.  Elsewhere  it  was  shown  that  women  brought  to 
Pikes  Peak  (4,300  m [ 14,104  ft])  had  a higher  arterial  Po: 
and  bicarbonate  concentration  than  men.12  The  effect  on 
ventilation  is  probably  due  to  estrogen  and  progesterone.13 
Arterial  oxygen  unsaturation  during  sleep  occurs  more 
frequently  in  men  than  in  women.14  Subjects  with  a his- 
tory of  HAPE  have  a blunted  hypoxic  ventilatory  drive.ls 

The  symptoms  of  HAPE  were  multiple  in  most  in- 
stances and  included  characteristic  symptoms  of  dyspnea, 
cough,  headache,  or  chest  tightness  or  congestion.  Orthop- 
nea was  rare,  occurring  in  9.6%  of  1 15  patients  with  dysp- 
nea. Hemoptysis  occurred  in  only  8.7%  of  103  patients 
with  cough.  In  all,  20  patients  (13.3%)  had  some  mental 
changes  suggestive  of  high-altitude  cerebral  edema,  5 of 
whom  had  ataxia. 

Vital  signs  included  a moderate  degree  of  temperature 
elevation  and  the  frequent  presence  of  systemic  hyperten- 
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sion.  Of  the  patients,  20%  had  a temperature  exceeding 
1()0°F.  An  oral  temperature  of  99.9°F  should  be  taken  as 
the  upper  limit  of  normal  in  healthy  adults  aged  40  years 
and  younger.16 

The  presence  of  temperature  elevations  has  been  re- 
ported in  patients  with  HAPE  but  not  in  patients  with 
acute  mountain  sickness.17  Possible  explanations  are  the 
release  of  thermogenic  proteins  from  fibrin  deposition  in 
the  lungs  and  an  increase  in  sympathetic  nervous  system 
activity,  including  high  blood  levels  of  norepinephrine.181'’ 
This  is  accompanied  in  many  patients  by  leukocytosis  and 
elevated  serum  enzyme  levels.20 

The  frequent  finding  of  elevated  blood  pressures  is 
probably  the  result  of  the  hypoxia  of  HAPE  and  the  pres- 
ence of  high  levels  of  norepinephrine  that  has  been  re- 
ported by  others.181'’  It  is  of  interest  that  elevated  blood 
pressures  were  not  found  in  97  soldiers  with  HAPE  at 
3,508  m (1  1,500  ft).  None  had  a systolic  pressure  of 
higher  than  140  mm  of  mercury,  and  none  had  a diastolic 
pressure  higher  than  100  mm  of  mercury  compared  with 
17%  and  18%,  respectively,  in  the  current  study.21 

A common  physical  finding  in  HAPE  is  the  presence 
of  rales.  In  this  study,  rales  were  present  in  85%  of  pa- 
tients. Most  were  bilateral  or  only  on  the  right  side.  It 
should  be  noted  that  15%  of  patients  had  no  rales  despite 
an  abnormal  chest  x-ray  film.  Radiologic  features  con- 
sisted of  a pulmonary  infiltrate  in  78%  of  patients,  largely 
involving  both  lung  fields.  The  severity  grading  system 
used  indicated  that  most  patients  had  only  a mild  or  mod- 
erate degree  of  HAPE.  Only  about  19%  had  an  infiltrate 
involving  three  or  four  lung  quadrants.  About  13%  of  pa- 
tients had  no  pulmonary  infiltrate  but  had  an  abnormal  de- 
gree of  vascular  congestion.  In  these  patients,  the  clinical 
findings,  including  the  presence  of  rales,  was  similar  to 
those  in  patients  with  infiltrates.  Similar  findings  have 
been  reported  elsewhere.22-23 

Treatment  methods  required  the  use  of  an  ambulance  to 
descend  to  a Denver  hospital  in  only  19%  of  patients  who 
had  more  severe  HAPE.  Mild  cases  recovered  simply  by 
descent  to  a lower  altitude.  Of  the  total  cases,  39%  were 
treated  without  leaving  the  area  by  receiving  oxygen  or  bed 
rest  in  their  living  quarters  or  an  overnight  stay  at  a local 
clinic.  In  these  patients,  it  was  not  necessary  to  cancel  of- 
ten a long-planned  vacation.  Bed  rest  alone  without  de- 
scent or  oxygen  has  been  shown  to  result  in  recovery  in 
mild  cases  of  HAPE.24  Nifedipine  has  been  used  in  therapy, 
employing  an  initial  dose  of  10  mg  sublingually  followed 
by  30  mg  of  slow-release  nifedipine  twice  a day.  Nifedi- 
pine use  has  been  shown  to  relieve  symptoms  of  HAPE,  to 
lower  pulmonary  artery  pressure  and  resistance,  and  to  in- 
crease arterial  oxygen  saturation.25-26  It  has  also  been  shown 
to  prevent  HAPE  in  susceptible  subjects.27  Other  therapeu- 
tic measures  have  been  discussed  elsewhere.28 

The  current  study  has  several  limitations.  It  is  a retro- 
spective study,  and  not  all  clinical  symptoms  may  have 
been  listed  in  the  patient  records  by  the  admitting  physi- 
cian. Sea-level  and  recovery  values  for  blood  pressure  are 
not  available;  hence,  the  high  values  observed  cannot  be 
definitely  attributed  solely  to  the  effect  of  HAPE.  By  re- 


quiring an  abnormal  chest  roentgenogram  as  a diagnostic 
criterion  for  HAPE,  some  patients  with  HAPE  may  have 
been  excluded  who  had  clinical  symptoms  and  signs  but 
who  had  a normal  chest  film.  The  routine  use  of  a chest 
roentgenogram  in  patients  with  suspected  HAPE  may  not 
be  necessary  if  symptoms  are  mild  and  if  rales  and  a low 
arterial  oxygen  saturation  are  present.  Most  physicians, 
however,  use  routine  chest  films  to  confirm  the  diagnosis, 
estimate  severity,  decide  on  therapy,  and  rule  out  other 
pulmonary  conditions  such  as  pneumonia  that  may  stim- 
ulate HAPE. 

Conclusion 

High-altitude  pulmonary  edema  occurs  at  ski  resorts 
above  2,440  m (8,000  ft),  with  several  cases  seen  per  year 
at  each  resort  area  medical  facility  in  this  altitude  range. 
Dyspnea,  cough,  chest  congestion,  and  weakness  occur- 
ring two  to  four  days  after  arrival  from  a lower  elevation  is 
characteristic.  An  increased  heart  rate  and  respiratory  rate 
are  common,  and  a slight  temperature  elevation  may  be 
present.  The  systolic  blood  pressure  may  be  elevated. 
Cerebral  dysfunction  manifested  by  lethargy,  confusion,  or 
disorientation  may  be  present,  and  signs  of  cerebral  edema 
may  occasionally  be  noted.  The  diagnosis  is  confirmed  by 
the  presence  of  rales,  a pulmonary  infiltrate  by  chest  x-ray 
film,  and  a low  oxygen  saturation  by  pulse  oximetry. 
Rapid  improvement  usually  results  after  two  hours  of 
breathing  100%  oxygen  and  the  administration  of  nifedi- 
pine. Mild  cases  with  minimal  symptoms  will  usually 
recover  after  a day  or  two  of  bed  rest  and  limited  activity 
or  descent  to  a lower  altitude.  Moderately  severe  cases 
may  be  admitted  to  a local  facility  or  return  to  their  living 
quarters  for  bed  rest,  continuous  low-flow  oxygen  by  nasal 
prongs,  and  taking  nifedipine  twice  a day.  Severe  cases 
with  pronounced  incapacity  will  require  either  admission 
to  a local  hospital  or  travel  by  ambulance  to  a medical  cen- 
ter at  a lower  altitude. 
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Do  Premedica!  Students  Know  What  They 
Are  Getting  Into? 

JOHN  M.  CHUCK,  MD,  Fairfield,  California 

The  number  of  medical  school  applications  continues  to  rise  despite  recent  reports  of  decreased  physi- 
cian job  satisfaction.  To  better  understand  this  paradoxical  trend,  I surveyed  84  premedical  students 
about  their  expectations  of  a medical  career.  Almost  all  respondents  anticipated  that  as  physicians 
they  would  be  able  to  cure,  heal,  and  help  their  patients  (98%)  and  that  their  work  would  be  intellec- 
tually satisfying  (95%).  Most  anticipated  that  their  jobs  would  be  prestigious  (83%)  and  even  fun 
(73%).  Far  fewer  than  half  the  respondents  would  be  discouraged  from  pursuing  a medical  career  by 
the  fear  of  being  sued  (38%),  business  worries  (22%),  or  administrative  duties  (20%).  Comparison  of 
the  student  responses  with  results  of  a physician  job  satisfaction  survey  carried  out  the  same  year 
showed  that  the  students,  as  a group,  were  modestly  idealistic  with  respect  to  the  daily  work  of  being 
a physician  and  somewhat  naive  about  the  problems  caused  by  various  business  and  administrative 
issues.  I conclude  that  premedical  students  could  be  better  informed  about  the  current  reality  of  being 
a physician  and  that  practicing  physicians  are  responsible  for  providing  this  education. 

(Chuck  JM:  Do  premedical  students  know  what  they  are  getting  into?  West  j Med  1996;  164:228-230) 


Given  the  current  state  of  physician  job  satisfaction,  it 
is  somewhat  puzzling  that  applications  to  United 
States  medical  schools  numbered  an  all-time  high  of 
45,365  in  1994  (M.  Frase-Blunt,  Washington,  DC,  oral 
communication,  1995).  Physicians  seem  to  be  complain- 
ing more  than  ever  about  their  profession.  Gallup  polls 
conducted  for  the  American  Medical  Association  in  1989 
and  1990  showed  that  only  60%  of  physicians  interviewed 
would  definitely  or  probably  enter  medical  school  again.' 
Medical  journals  are  filled  with  physicians  writing  about 
how  the  “fun”  has  been  taken  out  of  medicine  and  how 
physicians  are  no  longer  considered  “special.”2-'  In  forums 
ranging  from  The  New  York  Times  to  backyard  barbecues, 
physicians  are  complaining  about  increased  paperwork 
and  decreased  income,  regulatory  agencies  interfering 
with  physician  autonomy  in  decision  making,  and  deterio- 
ration in  the  physician-patient  relationship.  Further,  med- 
ical education  costs  have  risen  so  that  the  typical  medical 
school  graduate  now  incurs  an  average  debt  of  at  least 
$50,000.J-5  In  addition,  the  ability  to  pay  back  this  debt  has 
been  hampered  by  the  lengthening  of  some  residency  and 
fellowship  programs,  decreased  salaries  for  fellows  in  sat- 
urated subspecialties,  and  decreased  salaries  for  physi- 
cians overall,  especially  those  in  subspecialty  fields,  which 
often  require  the  most  years  of  training. 

For  a record  number  of  students  to  apply  to  medical 
school  under  these  circumstances  raises  the  question: 
“Do  premedical  students  know  what  they  are  getting 
into?”  Nationwide,  only  a handful  of  formal  programs 
specifically  provide  students  with  extended,  meaningful 
exposure  to  medical  care  and  practice.6  Most  premedical 


students  are  left  to  formulate  a concept  of  the  reality  and 
demands  of  the  medical  profession  through  a patchwork 
of  hospital  volunteer  work,  research  experience,  talking 
with  whatever  physicians  they  come  in  contact  with — 
often  those  in  academic  settings  who  are  not  primarily 
involved  in  patient  care — and  counseling  from  premed- 
ical advisors,  few  of  whom  are  physicians.  To  partially 
answer  this  question,  I surveyed  a group  of  premedical 
students  about  their  expectations  of  what  a medical  career 
would  be  like  and  then  compared  their  responses  with  a 
concurrent  job  satisfaction  survey  of  practicing  physi- 
cians in  the  immediate  geographic  area. 

Methods  and  Study  Group 

From  January  through  June  1992,  84  premedical  stu- 
dents attending  premedical  society  meetings  or  counsel- 
ing sessions  at  two  San  Francisco  Bay  Area  universities 
(University  of  California  at  Berkeley  and  California  State 
University  at  Hayward)  were  given  a questionnaire 
designed  to  assess  the  factors  that  influenced  their  deci- 
sion to  pursue  or  not  to  pursue  a career  in  medicine  and 
their  expectations  regarding  such  a career.  The  question- 
naire items  were  rated  on  a scale  from  1 (“disagree 
strongly”)  to  7 (“agree  strongly”),  with  4 representing 
“neutral.”  The  responses  from  this  study  group  were  com- 
pared with  those  from  a group  of  practicing  physicians  in 
nearby  Solano  County. 

Results 

All  84  students  completed  the  questionnaire.  Student 
respondents  were  a mean  age  of  22  years;  48  of  them 
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TABLE  1 .—Respondents  Who  Agreed  With  Positive 
Expectations  About  Physician  Career 


Expectations 

Students  Agreeing,  No.  (%) 
n = 84 

Practicing  Physicians  Agreeing,  % 
n = 2S1 

Would  be  able  to 

cure,  heal,  help  patients 

82  (98) 

92 

Work  would  be 

intellectually  satisfying 

80  (95) 

89 

Job  would  be  prestigious 

70  (83) 

63 

Work  would  be  fun 

61  (73) 

63 

Earnings  would  be  satisfactory  . . . 

71  (84) 

72 

Would  have  control  over  hours 

night,  weekend  duty 

20  (24) 

47* 

Meaningful  personal  and 

family  life 

53  (63) 

83 

*Of  251  physicians  in  practice,  60%  were  satisfied  with  their  weekend  and  night  duty. 


were  women  (57%),  and  36  were  men  (43%);  73  respon- 
dents were  single  (87%),  8 were  married  (10%),  and  3 
were  divorced  (4%). 

Most  respondents  indicated  that  their  interest  in 
being  a physician  had  been  positively  influenced  by 
exposure  to  a role  model  (60  [71%]),  by  their  parents  (56 
[67%]),  or  both.  About  half  of  the  respondents  indicated 
their  interest  had  been  positively  influenced  by  their 
peers  (44  [52%]). 

Most  students  had  positive  expectations  about  their 
lives  as  physicians  (Table  1).  Almost  all  the  respondents 
indicated  that  they  anticipated  as  physicians  that  they 
would  be  able  to  cure,  heal,  and  help  their  patients  (82 
[98%])  and  that  their  work  would  be  intellectually  satis- 
fying (80  [95%]).  In  addition,  most  anticipated  that  their 
job  would  be  prestigious  (70  [83%]),  even  “fun”  (61 
[73%]),  and  that  they  would  be  satisfied  with  their  earn- 
ings (71  [84%]).  Only  20  (24%)  expected  to  have  con- 
trol over  their  hours  and  night  and  weekend  duty. 

Students  rated  each  of  several  possible  factors  that 
might  discourage  them  from  pursuing  medical  careers 
(Table  2).  About  half  the  respondents  indicated  that  the 
time  commitment  of  medical  school  and  residency  (47 
[56%]),  the  financial  cost  of  the  same  (44  [52%]),  the 
mental  stress  of  being  a physician  (43  [51%]),  and  the 
fear  of  making  a mistake  (39  [46%])  might  seriously  dis- 
courage them  from  pursuing  a career  in  medicine. 

Fewer  students  indicated  that  the  physical  stress  of 
being  a physician  (36  [43%]),  the  high  cost  of  malprac- 
tice insurance  (34  [40%]),  and  the  fear  of  being  sued  (32 
[38%])  might  also  discourage  them  from  medical  careers. 
Finally,  even  fewer  respondents  indicated  that  the  fear  of 
contracting  a serious  disease  (such  as  the  acquired 
immunodeficiency  syndrome)  (23  [27%]),  business  wor- 
ries (18  [21%]),  and  administrative  duties  (17  [20%]) 
might  discourage  them  from  pursuing  medical  careers. 

Other  factors  that  might  discourage  the  student 
respondents  from  medical  careers  were  highlighted  by 
the  following  verbatim  comments:  “I  find  the  attitudes  of 
many  of  my  peers  [that  is,  “anything  for  an  A”]  fairly 


disturbing”;  “If  I have  to  change,  become  a harder,  self- 
centered  person  to  survive,  I won’t  go”;  “I  worry  about 
the  impact  [of  my  decision  to  go  into  medicine]  on  my 
personal  life  and  sacrificing  my  family  for  my  career”; 
“Western  medicine  has  lost  its  humanity”;  “[I’m  con- 
cerned about]  sexism  and  ageism  in  the  medical  estab- 
lishment”; “What  if  the  work  is  not  satisfying?  Then  all 
the  years  of  education  [would  have  been]  wasted.” 

Student  Expectations  Versus  Reality 

In  the  same  year  (1992),  406  practicing  physicians  in 
nearby  Solano  County  were  sent  a job  and  career  satis- 
faction questionnaire  to  which  251  responded  (62%). 
Results  of  that  survey  were  published  in  an  earlier  issue 
of  this  journal.7  When  compared  with  these  physicians’ 
responses,  the  students’  expectations  of  their  medical 
careers  were  modestly  idealistic  on  issues  related  to  the 
daily  work  of  being  a physician  and  overly  pessimistic 
with  respect  to  lifestyle  issues. 

As  a group,  our  student  respondents  underestimated 
the  negative  toll  that  various  business  and  administrative 
issues  have  taken  on  practicing  physicians  (Table  2). 

Discussion 

During  these  times  of  rapid  change  in  the  medical 
profession,  even  physicians  cannot  clearly  define  and 
evaluate  their  own  profession  because  issues  related  to 
autonomy,  the  physician-patient  relationship,  and  reim- 
bursement are  in  flux.  Those  outside  the  profession, 
including  premedical  students,  are  also  confused. 

During  such  uncertain  times,  a decline  in  interest  in 
medical  careers  and  in  the  number  of  applications  to 
medical  school  would  be  expected.  Yet,  the  number  of 
applications  to  medical  school  continues  to  increase 
greatly.  The  results  of  my  survey  suggest  that  this  may 
partly  be  due  to  premedical  students  being  overly  ideal- 
istic and  naive  about  what  their  lives  as  physicians  will 
be  like.  A more  meaningful  reason  for  this  increase, 
however,  may  be  that  when  numerous  careers  are 
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TABLE  2.— Respondents  Who  Agreed  With  Listed  Factors  That 
Might  Discourage  Them  From  Pursuing  Medical  Careers 


Factor 

Students  Agreeing,  No.  (%) 
n = 84 

Practicing  Physicians  Agreeing 
These  Were  Problems,  % 
n =25  7 

Time  commitment  to 
medical  school  and  residency  . . . 

Al 

(56) 

* 

Financial  cost 

44 

(52) 

t 

Mental  stress 

43 

(51) 

i 

Physical  stress 

36 

(43) 

t 

High  cost  of 

malpractice  insurance 

34 

(40) 

67 

Fear  of  being  sued 

32 

(38) 

§ 

Fear  of  contracting  a 
serious  disease 

23 

(27) 

45 

Business  worries 

18 

(21) 

28 

Administrative  duties 

17 

(20) 

34 

*0f  the  251  physicians,  65%  agreed  the  time  commitment  was  worthwhile. 
fOf  the  251  physicians,  61%  agreed  the  financial  cost  was  worthwhile. 

|No  similar  questions  were  posed  to  practicing  physicians. 

§Of  the  251  physicians,  58%  agreed  the  fear  of  being  sued  adversely  affected  the  way  they  practiced  medicine. 


carefully  compared,  medicine  continues  to  offer  a rela- 
tively appealing  combination  of  professional  satisfac- 
tion and  financial  security. 

What  is  clear  is  that  regardless  of  the  reasons  for  the 
increase  in  medical  school  applications,  those  students 
considering  medical  careers  and  those  who  actually 
apply  could  make  more  informed  career  decisions  if 
they  better  understood  the  day-to-day  realities  of  med- 
ical practice.  The  responsibility  to  share  this  information 
rests  on  practicing  physicians.  Opportunities  to  educate 
students  about  medical  careers  include  individual  pre- 
ceptorship  or  “shadow"  arrangements,  volunteering  to 
counsel  students  through  college  preprofessional 
offices,  speaking  at  high  school  and  college  premedical 
clubs,  and  organizing  or  participating  in  extended  for- 
mal programs.  When  engaging  in  such  activities,  physi- 
cians must  present  an  honest  portrayal  of  their  work  and 
emphasize  both  the  positive  and  negative  aspects  of 
what  they  do,  especially  because  this  study  and  others 


have  explicitly  shown  that  physician  role  models  can 
positively  and  negatively  influence  students’  decision  to 
pursue  or  not  to  pursue  a medical  career. 
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Snowboarding  Injuries 

A Four- Year  Study  With  Comparison  With  Alpine  Ski  Injuries 

TERENCE  M.  DAVIDSON,  MD,  San  Diego,  and  ARISTOTELIS  T.  LALIOTIS,  MD,  Palo  Alto,  California 

Snowboarding  is  a rapidly  growing  winter  sport.  Its  unorthodox  maneuvers  and  young  participants 
raise  many  safety  concerns.  We  examined  injury  patterns  in  recreational  snowboarders,  comparing 
these  patterns  with  those  found  in  alpine  skiers.  Snowboarding  and  skiing  injury  patterns  differed  sig- 
nificantly (P  < .05)  for  the  following  categories:  49%  of  injured  snowboarders  were  beginners  versus 
18%  of  skiers.  Snowboarders  were  more  likely  to  suffer  wrist  (19%  versus  2%)  and  ankle  (16%  versus 
6%)  injuries,  but  less  likely  to  sustain  knee  (17%  versus  39%)  or  thumb  (2%  versus  4%)  injuries  than 
skiers.  For  snowboarders,  wrist  injuries  were  most  common  in  beginners  (30%),  knee  injuries  in  low 
intermediates  (28%),  ankle  injuries  in  intermediates  (17%),  and  shoulder  or  clavicle  injuries  in 
advanced  snowboarders  (14%).  Most  snowboarders  (90%)  wore  soft-shelled  boots,  73%  of  lower 
extremity  injuries  occurred  to  the  lead-foot  side,  and  73%  of  wrist  injuries  occurred  during  backward 
falls;  67%  of  knee  injuries  occurred  during  forward  falls.  Of  all  injuries,  8%  occurred  while  loading 
onto  or  unloading  from  a ski  lift.  The  sport  of  snowboarding  brings  with  it  a different  set  of  injuries 
from  those  seen  in  alpine  skiing.  The  data  focus  attention  on  improvements  such  as  wrist  guards  or 
splints,  releasable  front-foot  bindings,  and  better  instruction  for  beginner  snowboarders  to  improve 
the  safety  of  this  sport.  Finally,  the  data  confirm  that  snowboarders  and  skiers  may  be  safely  combined 
on  the  same  slopes. 

(Davidson  TM,  Laliotis  AT:  Snowboarding  injuries — A four-year  study  with  comparison  with  alpine  ski  injuries.  West  J 
Med  1996;  164:231-237) 


Despite  initial  concerns  over  safety  and  liability, 
snowboarding  has  grown  into  a major  winter  sport. 
Now  welcome  at  most  North  American  ski  resorts,  snow- 
boarders with  their  baggy  pants  and  flannel  shirts  are  pre- 
dicted to  have  grown  from  an  estimated  100,000  North 
American  participants  in  the  1989-1990  season1  to  an  esti- 
mated 20%  to  30%  of  all  lift-ticket  holders  by  the  1999- 
2000  season,  according  to  the  publishers  of  Transworld 
Snowboarding  (written  communication,  March  1994). 
Their  skateboard-  and  surfboard-like  maneuvers,  both  on 
snow  and  in  the  air,  strike  fear  and  dismay  into  the  hearts  of 
traditional  alpine  skiers  and  raise  concerns  over  issues  of 
safety  to  self  and  others  (K.  Hamilton,  “Culture  Clash  on 
the  Slopes,”  Newsweek  1993,  2:5 1).2  This  project  was  de- 
signed to  characterize  snowboarding  injury  patterns  and  to 
determine  what  factors  influence  these  injuries  and  whether 
snowboarding  and  alpine  skiing  are  compatible  sports. 

The  first  snowboards  were  called  “snurfers”  and 
were  designed  and  developed  by  Sherwin  Popper  during 
the  1960s  in  Michigan  (P.  Shelton,  “Riding  a New 
Wave,”  Skiing  1988  Spring,  40:108-1 1 1,  127;  P.  Shelton, 
“I  Surfed  the  Rockies,”  Powder  1987,  15:88-94;  and  E. 
Blankman,  “Boards  Ablaze,”  Powder  1987,  15:95-100, 
120).1  These  first  boards  were  made  of  wood  with  a 
skegg  or  fin  on  the  bottom  to  help  the  board  track  in  deep 


powder.  Snurfers  lacked  the  steel  edges  necessary  for 
turning  control  on  packed  snow.2  In  the  late  1970s,  these 
difficult-to-control  boards  gave  way  to  the  “winterstick” 
by  Dimitrije  Milovich  and  later  to  the  modern  snow- 
boards designed  by  Jake  Burton  Carpenter  and  Tom 
Sims.1'3  Modern  snowboards  are  constructed  much  like 
alpine  skis,  with  fiberglass  bodies,  plastic  bases,  and 
steel  edges,  making  them  easier  and  safer  to  control  on 
today’s  groomed  ski  slopes.  Despite  improvements  in 
snowboard  technology,  many  differences  exist  between 
ski  and  snowboard  equipment. 

Snowboarding  boots  can  be  divided  into  two  types, 
hard  and  soft.  Hard-shelled  boots  come  in  two  varieties, 
the  ski  boot  and  the  hybrid  snowboard  boot.  Both  hard- 
shelled  boot  varieties  provide  rigid  ankle  support,  but  the 
hybrid  boot  has  a softer,  more  flexible  upper  for  comfort 
and  maneuverability.4  The  soft-shelled  boots  are  the 
most  popular  among  recreational  snowboarders  and  con- 
sist of  “sorrel”  or  sorrel-type  boots  manufactured  by 
snowboarding  companies.  They  provide  less  ankle  sup- 
port, allowing  increased  range  of  motion  at  the  ankle  for 
greater  comfort  and  snowboard  maneuverability.  Hard 
inserts  can  be  placed  in  the  soft-shelled  boot  for 
increased  ankle  support;  newer  soft-shelled  boots  are 
being  designed  with  stiffer  ankle  support.  To  date,  most 
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snowboard  bindings  are  nonreleasing,  in  contrast  to  the 
multidirectional  releasable  binding  used  in  alpine  ski- 
ing.5 The  hard-shelled  boot  is  fixed  to  the  board  by  a 
metal  plate  or  binding  that  is  nonreleasable,  whereas  soft 
boots  are  held  to  the  board  by  a soft,  high-backed,  buck- 
le binding  that  is  also  nonreleasable.  A final  difference 
in  equipment  is  that  unlike  skiers,  snowboarders  with 
their  surferlike  stance  on  the  board  do  not  use  poles. 

Along  with  differences  in  boot,  board,  and  binding, 
the  biomechanics  of  snowboarding  are  different  from 
those  of  skiing.  Snowboarders  stand  sideways  on  their 
boards,  much  as  skateboarders  or  surfers  do,  with  the 
rear  foot  at  90  degrees  to  the  long  axis  of  the  board  and 
the  front  foot  positioned  between  45  and  90  degrees  to 
the  long  axis.3,6  Turns  are  executed  by  shifting  the  body 
weight  to  the  front  foot  and  allowing  the  tail  of  the  board 
to  swing  outward  (Shelton,  Powder  1987;  N.  A.  Plate, 
“Snowboarding  Only  Looks  Impossible,”  Sunset  1985 
March,  pp  78-82;  and  L.  Han,  “Snowboarding  Basics,” 
Skiing  1990,  43:204-2 12).2 

Figure  1 shows  two  boarders  executing  the  front  and 
back  turns  typical  of  snowboarding.  Without  poles,  the 
arms  and  hands  are  used  more  actively  for  maintaining 
balance  and  are  often  dragged  along  the  snow  surface  for 
show  or  added  stability.  With  the  fixed  bindings  and 
sideways  stance,  the  outstretched  arms  are  often  used  to 
break  a fall.1  Snowboarders  love  to  jump,  as  shown  in 
Figure  2. 

Although  there  is  a substantial  body  of  data  character- 
izing alpine-skiing  injuries,  few  data  exist  regarding 
snowboarding. u-4-7'9  Published  studies  suggest  that  mech- 
anisms and  patterns  of  injury  differ  from  those  of  tradi- 
tional alpine  skiers.  Upper  limb  and  ankle  injuries  are 
reported  to  be  more  common,  and  knee  injuries  are  less 
common  than  in  alpine  skiers.  One  author  reports  that 
impact  rather  than  torsion  is  the  most  common  injury 
mechanism.  Finally,  it  has  been  suggested  that  boot  type 
influences  the  type  and  location  of  lower  limb 
snowboarding  injuries.4-7  Missing  from  these  studies  has 
been  a large-scale  study  that  directly  and  statistically 
compares  skiing  and  snowboarding  injuries  from  the 
same  ski  area  during  the  same  seasons.  Therefore,  this 
study  was  designed  to  compare  ski  and  snowboard 
injuries,  characterizing  differences  in  snowboard  injury 
patterns  and  factors  influencing  these  injury  patterns.  The 
second  part  of  the  study  was  designed  to  investigate  the 
relationship  of  certain  snowboard-specific  factors  such  as 
boot  type,  activity,  and  lead  foot  with  patterns  and 
incidence  of  injuries. 

Methods 

This  study  was  designed  in  two  parts.  The  first  part 
reviews  all  injuries  recorded  during  the  1989-1990 
through  the  1992-1993  ski  seasons  at  the  Mammoth  and 
June  mountains  ski  resorts  (eastern  Sierras,  California). 
The  second  part  was  designed  to  prospectively  look  at 
factors  influencing  snowboarding  injury  patterns  and 
took  place  during  the  1989-1990  winter  season.  The 
study  was  conducted  at  the  Mammoth-June  ski  resorts  in 


Figure  1. — Two  snowboard  instructors  demonstrate  front  and 
back  side  turns  (photo  courtesy  of  Brad  Peatross,  Mammoth 
Mountain  Ski  Area). 


Figure  2. — Snowboarder  jumping  is  shown.  This  is  a frequent 
snowboard  activity  (photo  courtesy  of  Brad  Peatross,  Mammoth 
Mountain  Ski  Area). 


California  where  the  senior  author  (T.M.D.)  has  been  a 
member  of  the  ski  patrol  since  1963.  During  the  four 
seasons  of  this  study,  the  Mammoth-June  ski  area  esti- 
mated that  the  number  of  snowboarders  increased  annu- 
ally to  an  estimated  5%  of  all  lift-ticket  sales  (written 
communication,  December  1992). 

The  data  for  this  project  are  taken  from  the  incident- 
injury  reports  of  the  Mammoth-June  Ski  Patrol.  All 
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diagnoses  are  made  by  winter  emergency  care-certified 
full-time  professional  ski  patrollers.  Patients  self-triage 
to  innumerable  medical  facilities,  and  physicians’  diag- 
noses are  simply  not  available.  Fractures  and  sprains  are 
distinguished  by  injury  zone  and  patrol  assessment; 
therefore,  knee  injuries,  unless  there  is  dislocation,  are 
diagnosed  as  sprain,  whereas  a midshift  lower  leg  injury 
is  diagnosed  as  a fracture.  The  Mammoth-June  Ski 
Patrol  is  responsible  for  completing  incident  reports  on 
any  injured  person  tended  to  by  patrol  or  first-aid  room 
staff  at  both  Mammoth  and  June  mountains.  Completed 
incident  reports  are  then  entered  into  a computer  acci- 
dent file,  including  type  of  injury,  body  zone  of  injury, 
date  and  time  of  day,  ability  level,  sex,  age,  snow  and 
weather  conditions,  location  of  the  accident,  and 
whether  the  injured  person  was  on  a snowboard  or  skis. 
Snowboarders  were  first  invited  to  the  Mammoth  ski 
area  in  the  1989-1990  season.  The  data  reported  here 
include  the  first  four  years’  experience. 

Data  for  the  prospective  snowboard  study  were  col- 
lected during  the  1989-1990  season  in  which  ski  patrol 
members  completed  a supplementary  incident  form  on 
all  snowboard  incidents,  including  information  on  snow- 
board boot  type;  binding;  snowboard  length;  snow- 
boarder  activity  such  as  jumping,  “riding  the  half-pipe,” 
and  getting  on  or  off  lifts;  and  lead  foot  and  direction  of 
fall  such  as  toe  side,  heel  side,  and  backward  or  front- 
ward over  the  board. 

Proportional  data  were  compared  among  groups 
using  the  z test  with  Yates’  correction."’  Mean  ages  were 
compared  using  the  unpaired  Student’s  t test.10  Statistical 
significance  was  accepted  at  P values  of  .05  or  below. 

Results 

Part  1 

Demographics.  The  total  number  of  snowboarder 
injuries  reported  by  the  Mammoth-June  Ski  Patrol  dur- 
ing the  1989  through  1993  seasons  was  931.  This  com- 
pares with  a total  of  8,255  alpine  skier  injuries  during 
the  same  time  period.  Total  ticket  sales  for  this  period 
were  2,694,640.  The  percentage  of  these  sold  to  snow- 
boarders  was  not  recorded.  The  average  age  of  injured 
snowboarders  was  significantly  lower  than  that  of 
injured  skiers  ( 20.9  years  versus  29.4  years,  respective- 
ly) (Table  1).  Of  the  931  snowboarders  injured,  72% 
were  male,  but  only  48%  of  injured  skiers  were  male. 
Injured  snowboarders  and  skiers  differed  in  their  self- 
assessed  ability  level,  with  beginners  comprising  49%  of 
injured  snowboarders  versus  18%  of  skiers. 

Cause  of  injury.  Human  error  was  the  most  common 
self-reported  cause  of  injury  in  both  snowboarders  and 
skiers  (60%  and  58%,  respectively).  Equipment  failures 
(0.54%  and  1.46%)  and  speed  (4.4%  and  6.3%)  were 
slightly  more  common  among  skiers  ( P < .05). 
Snowboarders  were  injured  three  times  more  frequently 
jumping  than  were  skiers  (15%  versus  5%,  P < .001). 
Collisions  with  objects,  skiers,  or  snowboarders  were  the 
cause  of  injury  more  often  in  skiers  than  in  snowboarders 


TABLE  1 .—Demographics  of  All  Snowboarders  and  Skiers  Injured 
During  the  1989-1990  Through  1992-1993  Ski  Seasons 

Characteristic 

Snowboarders 

Skiers 

Total  injuries,  No 

931 

8,255 

Mean  age  (SD),  years 

. 20.9  (8.2) 

29.5(14.4)* 

Sex 

Male,  % 

72 

48* 

Female,  % 

28 

52* 

Ability 

Beginner,  % 

49 

18* 

Low  intermediate,  %. . . . 

7 

14* 

Intermediate,  % 

23 

39 

Advanced,  % 

15 

18 

Expert,  % 

5 

4 

Racer,  % 

1 

2 

Unknown,  % 

1 

6 

SD  = standard  deviation 
*P<  .001. 

(14%  versus  10%,  P < .002  ),  and  only  1%  of  injuries  to 
skiers  were  caused  by  collisions  with  snowboarders  ver- 
sus 7%  of  injuries  to  skiers  being  caused  by  collisions 
with  other  skiers  (P  < .001). 

Injury  zone.  Compared  with  skiers,  snowboarders 
sustained  a higher  percentage  of  upper  extremity  injuries 
(40%  versus  17%),  with  fewer  lower  extremity  injuries 
(38%  versus  54%,  P < .05)  and  axial  or  trunk  injuries 
(17%  versus  20%)  (Table  2).  The  wrist  was  the  most 
common  site  of  injury  to  snowboarders,  accounting  for 
19%  of  injuries.  Other  common  snowboard  injury  sites 
included  the  knee  (17%),  ankle  (16%),  and  clavicle  or 
shoulder  (10%).  Compared  with  alpine  skiers,  snow- 
boarders had  significantly  more  injuries  to  their  wrists 
(19%  versus  2%,  P < .001),  arms  (5%  versus  2%,  P < 
.001),  elbows  (2%  versus  0.4%,  P < .001),  and  ankles 
(16%  versus  6%,  P < .001).  Snowboarders  sustained  sig- 
nificantly fewer  injuries  to  their  thumbs  (2%  versus  4%, 
P < .002),  legs  (5%  versus  9%,  P < .001),  or  knees  (17% 
versus  39%,  P < .001). 

Injury  type.  The  type  of  injury  was  evaluated  and 
recorded  by  ski  patrol  and  first-aid  room  staff  without 
the  aid  of  radiographic  studies.  Therefore,  only  first-aid 
impressions  are  reported.  Snowboarders  were  twice  as 
likely  to  sustain  a fracture  (27%  versus  13%,  P < .001). 
Snowboarders  were  less  likely  overall  to  sustain  soft  tis- 
sue or  sprain  or  strain  injuries  than  skiers.  The  rate  of 
dislocations  was  identical  in  the  two  groups  (5%),  as 
was  that  of  concussions  (3%).  There  were  no  cases  of 
hypothermia  or  death  among  the  snowboarders  and  two 
cases  of  hypothermia  and  one  death  among  skiers  during 
the  four  seasons  reported. 

Most  frequent  injuries.  Wrist  injuries  were  the  most 
common  snowboarding  injury  at  19%  versus  2%  in 
alpine  skiers.  Knee  injuries  were  the  next  most  common 
injury  reported  in  snowboarders  (17%  versus  39%). 
Ankle  injuries  were  the  next  most  reported  snowboard- 
ing injury  at  16%  versus  6%  in  skiers.  Thumb  injuries 
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TABLE  2, 

—Comparison  of  Most  Common  Injury  Zones  in 
Snowboarders  and  Skiers 

Injury  Zone 

Snowboarders,  No.  (%) 
n = 929 

Alpine  Skiers,  No.  (%) 
n = 8,046 

P Value 

Upper  extremity 

Shoulder 

70  (8) 

577  (7) 

Arm 

45  (5) 

194  (2) 

<.001 

Elbow 

17  (2) 

36  (0) 

<.001 

Wrist 

176  (19) 

182  (2) 

<.001 

Hand 

18  (2) 

94  (1) 

Thumb 

21  (2) 

361  (4) 

<.002 

Total  

347  (37) 

1,444  (18) 

<.001 

Lower  extremity 

Thigh 

1 (0) 

32  (0) 

Knee 

160  (17) 

3,122  (39) 

<.001 

Leg 

44  (5) 

709  (9) 

<.001 

Ankle 

148  (16) 

458  (6) 

<.001 

Foot 

4 (0) 

9 (0) 

<.05 

Total  

357  (38) 

4,330  (54) 

<.001 

Axial  skeleton 

Head  and  face 

95  (10) 

1,103  (14) 

<.005 

Neck  or  throat 

9 (1) 

89  (1) 

Chest  or  rib 

16  (2) 

120  (1) 

Back 

24  (3) 

249  (3) 

Clavicle 

19  (2) 

68  (1) 

<.001 

Hip  or  pelvis 

9 (1) 

119  (1) 

Total 

172  (19) 

1,748  (22) 

<.05 

Other 

53  (6) 

524  (7) 

were  nearly  half  as  common  in  snowboarders  as  in  skiers 
(2%  versus  4%).  Shoulder  or  clavicle  injuries  are  also 
common  in  snowboarders  (8%  and  7%). 

Ability’  versus  common  injury  zones.  Among  skiers, 
the  knee  was  the  most  commonly  injured  area  regardless 
of  ability  level.  Among  snowboarders,  the  most  com- 
monly injured  area  varied  significantly  among  ability 
levels  (Table  3).  Beginning  snowboarders  were  most 
likely  to  injure  the  wrists  (30%),  low  intermediates  their 
knees  (28%),  intermediates  their  ankles  (17%),  and 
advanced  and  expert  snowboarders  injured  their  shoulder 
or  clavicle  most  commonly  (14%). 

Part  2 

Demographics.  Information  for  part  2 of  the  study 
was  gathered  on  a prospective  basis  during  the  1989- 
1990  season.  Of  the  210  snowboarders  injured  during 
the  season,  only  78  (37%)  had  correctly  completed  sup- 
plemental survey  forms  that  could  be  used  in  the  study. 
Many  of  the  supplementary  forms  had  to  be  excluded 
because  of  an  inability  to  match  the  supplemental  form 
with  an  incident  reported  in  the  accident  database.  There 
is  no  reason  to  think  that  these  exclusions  are  not  ran- 
dom, nor  should  they  affect  the  outcome  of  this  study. 
Demographics  for  this  group  did  not  vary  significantly 
from  all  snowboarders  for  age,  sex,  or  ability  level. 

Boot  type.  Of  the  78  snowboarders,  70  wore  the  soft 
(sorrel  or  snowboard-specific)  type  boots.  Only  1 of  the 
78  was  reported  wearing  a snowboard-specific  hybrid 
hard  boot.  Boot  type  was  not  reported  for  seven  persons. 


Among  the  soft-boot  wearers,  there  was  no  significant 
difference  in  injury  patterns  when  comparing  sorrel  with 
snowboard  brand-specific  boots  for  any  upper  or  lower 
extremity  injury  zones  ( P > .15).  The  one  snowboarder 
wearing  the  hard  hybrid  boot  sustained  an  injury  to  the 
ankle. 

Lead  foot.  Of  the  78  snowboarders,  41  (52%)  rode 
with  the  left  foot  in  the  lead  or  forward  position,  where- 
as 36  (46%)  snowboarded  with  the  right  foot  forward. 
When  we  examined  the  correlation  of  injured  side  and 
lead  foot,  we  found  that  upper  extremity  injuries  had  no 
predilection  for  lead  or  rear  foot  side  (Table  4).  Of  the 
lower  extremity  injuries,  however,  72%  occurred  to  the 
lead  foot  extremity  versus  28%  to  the  rear  foot  extremi- 
ty (P  < .001).  This  difference  was  most  noted  for  knee 
and  ankle  injuries  but  only  significant  for  knee  injuries 
(80%  lead  foot  versus  20%  rear  foot,  P < .001). 

Activity.  The  most  commonly  reported  activity  lead- 
ing to  injury  was  “regular  snowboarding,”  which  includ- 
ed all  facets  of  basic  snowboarding  maneuvers  such  as 
stopping,  cruising,  and  standing.  Turning  was  the  next 
most  frequent  cause  (21%).  Together,  turning  and  regu- 
lar snowboarding  maneuvers  accounted  for  53%  of 
injuries,  with  reported  mechanisms  including  simple 
falls  to  the  slope  as  well  as  more  complex  falls  with 
twisting  and  cartwheeling  motions.  Jumping  accounted 
for  1 1 of  the  injuries  among  all  snowboarders  (14%)  and 
was  an  especially  common  injury  to  the  intermediate 
snowboarders  (29%).  Six  injuries  (8%)  occurred  during 
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TABLE  3.— Comparison  of  Most  Common  Injury  Zones  by  Ability 
Level  for  Snowboarders  and  Skiers * 


Injury  Zone  % 


Ability 

Wrist 

Arm 

Shoulder 

Knee 

Leg 

Ankle 

Snowboarders 

Beginner 

. 30 

4 

5 

21 

3 

17 

Low  intermediate 

. 11 

6 

6 

28 

5 

20 

Intermediate 

. 11 

8 

7 

13 

7 

17 

Advanced  or  expert. . . . 

6 

4 

14 

9 

6 

10 

Skiers 

Beginner 

2 

2 

5 

49 

10 

9 

Low  intermediate 

. 1 

2 

5 

50 

10 

6 

Intermediate 

2 

3 

8 

41 

9 

5 

Advanced  or  expert. . . . 

. 3 

3 

10 

30 

9 

4 

*Bold  numbers  represent  most  common  injury  zone  for  each  ability  level. 


lift  loading  or  unloading,  whereas  speed  (5  [6%])  and 
collisions  (4  [5%])  accounted  for  relatively  few  injuries. 

Direction  of  fall.  Falls  in  the  forward  direction  and 
during  front-side  turns  were  most  common  (42  [54%]), 
and  falls  backward  and  during  heel-side  turns  were  less 
common  (26  [33%]).  Table  5 shows  that,  when  examin- 
ing the  direction  of  fall  in  relation  to  the  three  most 
common  injury  zones,  knee  and  ankle  injuries  occur  sig- 
nificantly more  often  during  forward  front-side-turn 
falls.  Just  the  opposite  is  found  for  wrist  injuries,  with 
backward  heel-side-turn  falls  being  the  direction  of  fall 
in  73%  of  wrist  injuries  reported. 

Discussion 

The  results  of  this  study  show  that  snowboarders  and 
skiers  have  substantially  different  injury  patterns.  Injured 
snowboarders  were  significantly  younger  and  more  like- 
ly to  be  male  compared  with  skiers.  This  agrees  with  pre- 
vious work  showing  a lower  mean  age  (range,  19.6  to  21 
years)  and  a higher  percentage  of  men  (range,  74%  to 
90%)  in  snowboarders  compared  with  alpine  skiers. UA7’8 
Beginners  were  the  largest  fraction  of  injured  snow- 
boarders both  in  this  and  previous  reports.1478  Without 
controls,  we  cannot  determine  if  any  of  the  factors  of 
young  age,  male  sex,  or  beginner  ability  level  are  true 
risk  factors  for  snowboard  injuries.  It  has  been  noted  that 
the  overall  population  of  snowboarders  is  relatively 
younger  with  more  male  participants  than  the  skiing  pop- 
ulation (Hamilton,  Newsweek  1993;  Shelton,  Skiing 
1988;  and  Shelton,  Powder  1987).8  Although  this  new 
and  growing  sport  should  have  a generous  proportion  of 
beginners,  studies  of  alpine  skiing  injuries  show  begin- 
ners to  have  as  much  as  a sixfold  increase  in  risk  of  injury 
versus  skiers  of  other  ability  levels.1112  Therefore, 
although  it  is  less  likely  that  age  or  sex  are  risk  factors  in 
snowboarding  injuries,  lower  ability  level  may  be  an 
important  risk  factor  for  snowboarders.  Because  a break- 
down of  lift-ticket  sales  to  snowboarders  and  skiers  was 
not  available,  the  overall  incidence  for  snowboarding 
injuries  could  not  be  calculated.  Other  studies  have  esti- 
mated this  rate  to  be  between  2.0  and  4.2  injuries  per 


1,000  snowboarder  days,1'4-7  with  one  author  estimating  a 
higher  rate  at  8 to  16  injuries  per  1,000  snowboarder 
days.8  These  estimates  compare  with  recent  calculations 
of  an  overall  incidence  of  injury  in  alpine  skiers  of  3 to  6 
injuries  per  1,000  skier  days.5'12  In  this  study,  it  was  noted 
that  snowboarding  accounted  for  about  10%  of  all 
injuries.  During  this  same  time  period,  the  Mammoth- 
June  ski  resort  management  estimated  that  snowboarders 
accounted  for  5%  of  all  lift-ticket  sales  at  the  resort  (writ- 
ten communication,  December  1992).  If  these  estima- 
tions are  correct,  then  the  overall  injury  rate  in 
snowboarders  at  Mammoth-June  ski  resort  may  be  twice 
that  in  skiers.  As  noted  previously,  the  rapid  growth  of 
the  sport  has  placed  many  beginner  snowboarders  on  the 
slopes,  some  without  formal  instruction,  and  it  would  not 
be  surprising  if  a somewhat  higher  overall  incidence  is 
noted  and  persists  as  the  sport  grows. 

In  this  and  another  study,  a low  collision  rate  between 
snowboarders  and  skiers  was  demonstrated.7  In  fact,  we 
found  the  collision  rate  between  snowboarders  and 
skiers  to  be  lower  than  that  for  skiers  colliding  with 
skiers.  Thus,  any  increased  risk  of  injury  to  alpine  skiers 
or  snowboarders  caused  by  sharing  the  same  slopes  has 
yet  to  be  shown. 

Another  important  finding  in  this  study  is  the 
increased  rate  of  upper  extremity  injuries  when  com- 
pared with  skiers,  a conclusion  shared  by  other  work- 
ers. w'7  Wrist,  arm,  and  elbow  injury  rates  were  all 
increased  compared  with  those  in  skiers,  and  snow- 
boarders were  almost  ten  times  as  likely  to  injure  the 
wrist  as  were  their  alpine  skier  counterparts.  In  fact,  the 
wrist  was  the  most  common  injury  zone  in  the  total  pop- 
ulation of  injured  snowboarders  and  accounted  for  a 
third  of  all  injuries  in  beginning  snowboarders. 
Differences  in  how  a snowboarder  falls  may  be  responsi- 
ble for  the  increased  proportion  of  upper  extremity 
injuries.  As  discussed,  snowboards  do  not  have 
releasable  bindings,  and  poles  are  not  used.  During  a fall, 
the  feet  remain  fixed  to  the  board,  and  the  main  force  of 
impact  with  the  snow  is  often  placed  on  the  outstretched 
arms.  Figure  3 shows  a snowboarder  turning.  Any  slip 
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TABLE  4 .—Comparison  of  Injuries  to  Front  Foot  Side  Versus  Rear 
Foot  Side  Based  on  Injury  Zone * 


Injured  Side 

Injury  Zone  Lead  Foot,  No.  (%)  Rear  Foot,  No.  (%)  P Value 

Upper  extremity* 13  (52)  12  (48)  1.00 

Lower  extremity 23  (72)  9 (28)  <.001 

Knee 12  (80)  3 (20)  <.001 

Ankle 11  (65)  6 (35)  <.05 


•Thumb,  hand,  wrist,  elbow,  arm,  and  shoulder  injuries. 


TABLE  5 .—Influence  of  Direction  of  Fall  on 
Common  Injury  Zones 


Direction  of  Fall' 

Injury  Zone  Toe  Side,  No.  (%)  Heel  Side,  No.  (%)  P Value 

Knee 10  (67)  3 (20)  <.05 

Ankle 11  (65)  6 (35)  <.05 

Wrist 4 (27)  11  (73)  <.05 


'Falls  forward  or  to  the  toe  side  of  the  board  were  classified  as  toe-side  falls,  and  falls  back- 
ward or  to  the  heel  side  of  the  board  were  classified  as  heel-side  falls. 


could  easily  involve  the  upper  extremities.  Beginner 
snowboarders  seem  particularly  at  risk  for  wrist  injuries, 
possibly  reflecting  a lack  of  knowledge  of  falling  tech- 
niques that  diminish  the  impact  to  the  upper  extremity  or 
perhaps  reflecting  the  increased  number  of  falls  suffered 
by  beginning  snowboarders.14  In  this  study,  injuries  to 
the  wrist  were  significantly  more  common  during  falls  to 
the  heel  side  of  the  snowboard,  suggesting  a greater  force 
of  impact  to  the  upper  extremity  when  falling  backward. 

Thumb  injuries  were  significantly  less  prevalent  than 
in  alpine  skiers  in  this  and  other  studies.-'-4-8  Injuries  to  the 
thumb  among  skiers  represent  the  most  common  upper 
extremity  injury,  with  rupture  of  the  ulnar  collateral  lig- 
ament, “skier's  thumb,”  being  the  most  common  thumb 
injury.1314  The  mechanism  of  injury  described  involves 
the  ski-pole  handle  acting  as  a lever  as  the  thumb  col- 
lides with  the  snow  during  a fall,  causing  stretching  or 
rupture  of  the  ulnar  collateral  ligament.1316  Without 
poles,  snowboarders  seem  to  be  at  much  less  risk  for 
thumb  injuries. 

Patterns  in  lower  extremity  injuries  also  differed 
among  snowboarders  and  skiers,  with  knee  injuries  being 
twice  as  common  in  skiers  and  ankle  injuries  almost 
three  times  as  common  in  snowboarders.  Similar  results 
have  been  reported  in  other  studies,  with  speculation  that 
the  soft-shelled  boot  and  the  absence  of  release  binding 
are  the  major  contributing  factors. ‘-3-4-7-8  In  this  study,  70 
snowboarders  (90%)  were  found  to  be  using  the  soft- 
shelled  snowboarding  boots,  which  provide  less  ankle 
stabilization,  supporting  our  finding  of  an  increased 
prevalence  of  ankle  injuries.  Other  studies  have  shown 
that  hard-shelled  boots  and  soft  boots  with  rigid  ankle- 
support  inserts  substantially  reduce  the  risk  of  ankle 
injuries,  but  increase  the  rate  of  knee  injuries.4-7  This  pat- 
tern of  injury  in  snowboarders  is  similar  to  that  found  in 


Figure  3. — An  extreme  front-side  turn  is  shown.  The  upper 
extremity  is  at  obvious  risk  if  the  snowboarder  falls  (photo  cour- 
tesy of  Brad  Peatross,  Mammoth  Mountain  Ski  Area). 

the  early  years  of  skiing,  when  it  was  noted  that  the  ankle 
was  the  most  common  injury  zone  in  the  lower  extremi- 
ty.12 This  pattern  was  attributed  to  the  low-topped  ski 
boots  that  provided  little  ankle  support.  As  the  boot 
became  more  rigid  with  a higher  top  to  provide  increas- 
ing ankle  support,  the  rate  of  ankle  injuries  declined  dra- 
matically.12 The  dilemma  is  to  better  protect  the  ankle 
without  adding  increased  risk  to  the  knee.  We  conclude, 
as  have  others,  that  soft-shelled  boots  with  rigid  ankle 
inserts  or  supports,  particularly  in  beginner  snowboarders 
who  have  the  highest  incidence  of  ankle  injuries,  may  be 
beneficial.4-7  Further  work  needs  to  be  done  examining 
the  effects  of  rigid  inserts  and  soft  boots  with  more  rigid 
ankle  support  on  the  knee  and  ankle  injury  rates  before 
more  definitive  recommendations  can  be  made. 

It  was  somewhat  surprising  to  find  that  72%  of  all 
lower  extremity  and  80%  of  knee  injuries  occurred  to  the 
leg  in  the  front,  or  lead  foot,  position.  Other  workers 
have  reported  similar  trends,3-4-8  but  this  study  is  the  first 
to  show  actual  statistical  significance.  The  reasons  for 
this  finding  are  unclear.  It  was  initially  thought  that  hav- 
ing both  feet  fixed  to  the  snowboard  would  offer  some 
protection  from  torsional  injuries,  particularly  to  the 
knees.3  Although  this  study  shows  that  snowboarders 
have  fewer  knee  injuries  than  do  skiers,  the  finding  that 
most  knee  and  lower  extremity  injuries  are  concentrated 
in  the  front  foot  suggests  that  different  forces  are  acting 
on  the  front  leg  than  on  the  rear  leg.  This  may  be  due  to 
the  fact  that  the  lead  foot  is  usually  placed  at  an  angle  of 
30  to  45  degrees  to  the  long  axis  of  the  board  and  not  par- 
allel to  the  rear  foot.  In  a fall  with  the  snowboard  edge 
fixed  in  the  snow  and  acting  as  a lever,  the  angle  of  the 
front  foot  may  translate  into  different  and  possibly  more 
damaging  torsional  forces  acting  on  the  lead  leg.  In  addi- 
tion, most  of  a rider’s  weight  is  concentrated  on  the  lead 
foot  when  initiating  a turn,  thus  placing  greater  forces  on 
the  front  foot.  Future  attention  needs  to  focus  on  the  fac- 
tors contributing  to  the  preponderance  of  front-foot 
lower  extremity  injuries  and  perhaps  the  development  of 
a release-binding  system  to  protect  the  front  foot. 

Last,  six  of  the  snowboarder  injuries  (8%)  occurred 
during  loading  and  unloading  from  chairlifts.  Chairlifts 
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have  developed  for  the  forward-facing  two-skied  alpine 
skier  and  may  not  be  appropriate  for  the  sideways- 
facing, one-foot-on-the-board  snowboarder. 

Conclusion 

This  study  shows  that  the  fast-growing  sport  of  snow- 
boarding has  a notably  different  injury  pattern  from  that 
seen  in  alpine  skiing,  with  an  overall  incidence  rate  that 
is  comparable  to  or  higher  than  that  for  alpine  skiers. 
Important  differences  from  alpine-skiing  injury  patterns 
include  higher  rates  of  ankle  and  wrist  injuries,  a lower 
but  still  common  knee  injury  rate,  and  a lower  prevalence 
of  thumb  injury.  We  agree  with  the  conclusions  of  others 
that  nonrelease  bindings  and  soft  boots  have  contributed 
to  the  higher  incidence  of  ankle  injuries, u'6'8  but  we 
remain  cautious  in  recommending  hard-shelled  boots 
with  or  without  releasable  bindings  because  they  may 
simply  shift  the  incidence  of  lower  extremity  injuries 
from  the  ankles  to  the  knees,  as  has  been  observed  in  the 
evolution  of  alpine  skiing.  To  reduce  the  incidence  of 
wrist  fractures  and  sprains,  the  use  of  wrist  guards  has 
been  recommended  in  the  sports  of  skateboarding,  roller 
skating,  and  in-line  skating.17 19  Gloves  with  similar  wrist 
support  are  now  available  for  snowboarders  and  may 
prove  beneficial  in  reducing  wrist  injuries,  particularly  in 
beginners.  As  with  many  sports,  it  is  recommended  that 
beginners  seek  professional  instruction  to  learn  proper 
techniques  and  safety  precautions  that  may  reduce  their 
risk  of  injury.  Chairlift  loading  and  unloading  practices 
must  be  reexamined. 
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Applying  the  Results  of  Large 
Clinical  Trials  in  the  Management  of  Acute 
Myocardial  Infarction 

)OHN  P.  SWEENEY,  MD,  and  GREGORY  G.  SCHWARTZ,  MD,  PhD,  San  Francisco,  California 

Mortality  from  acute  myocardial  infarction  has  declined  in  recent  years,  largely  due  to  the  widespread 
application  of  new  pharmacologic  and  mechanical  interventions  that  have  been  tested  in  large, 
prospective,  randomized  clinical  trials.  For  practicing  generalists,  we  review  the  key  data  from  such 
trials  that  have  shaped  the  current  management  of  patients  with  acute  myocardial  infarction.  We  dis- 
cuss the  roles  of  thrombolytic  therapy,  coronary  angioplasty,  nitrates,  3-  and  calcium  channel  block- 
ers, angiotensin-converting-enzyme  inhibitors,  magnesium,  and  antiarrhythmic  and  antithrombotic 
agents.  In  addition,  we  highlight  critical  unanswered  questions  in  the  management  of  this  disorder. 

(Sweeney  JP,  Schwartz  GG:  Applying  the  results  of  large  clinical  trials  in  the  management  of  acute  myocardial 
infarction.  West)  Med  1996;  164:238-248) 


Coronary  heart  disease  accounts  for  700.000  deaths 
per  year  in  the  United  States,  with  acute  myocardial 
infarction  (MI)  accounting  for  about  a third  of  these  fatal 
events.1"  This  article  is  intended  for  practicing  physicians. 
We  distill  the  results  of  the  large,  randomized  clinical  tri- 
als that  have  shaped  the  current  optimal  management  of 
patients  with  acute  MI,  focusing  on  interventions  that 
ordinarily  would  be  implemented  during  the  initial  hospi- 
tal admission  for  this  disorder.  The  randomized  trials  dis- 
cussed here  have  demonstrated  that  pharmacologic  and 
mechanical  interventions  can  reduce  the  morbidity  and 
mortality  from  myocardial  infarction  if  employed  in 
appropriate  patients. 

Treating  physicians,  however,  must  never  lose  sight 
of  three  basic  therapeutic  goals  in  coronary  care:  reliev- 
ing symptoms  of  ischemic  pain  or  heart  failure;  assess- 
ing and  optimizing  hemodynamics;  and  assessing  and 
treating  serious  rhythm  disturbances.  To  review  these 
fundamental  principles  of  coronary  care,  readers  are 
directed  to  a contemporary  textbook  of  cardiology  or 
internal  medicine.  The  pursuit  of  these  basic  therapeutic 
goals  may  sometimes  take  precedence  over  the  applica- 
tion of  the  results  of  the  large  clinical  trials  that  are  the 
focus  of  this  review.  Therapy  must  always  be  tailored  to 
the  individual  patient,  and  it  must  be  recognized  that  the 
general  recommendations  that  follow  may  not  apply  to 
all  patients  with  acute  MI. 

Thrombolytic  Therapy 

Acute  MI  results  from  prolonged  ischemia,  leading 
to  myocardial  necrosis.  In  most  cases,  this  event  is  due 


to  acute  coronary  artery  thrombosis.  Rare  causes, 
including  coronary  artery  spasm,  systemic  hyperco- 
aguable  states,  and  coronary  artery  dissection,  are  well 
recognized;  these  causes  will  not  be  the  focus  of  the  fol- 
lowing discussion,  however. 

The  primary  event  in  the  vast  majority  of  acute  Mis 
appears  to  be  rupture  of  a lipid-rich  coronary  artery 
plaque.  Once  rupture  occurs,  underlying  collagen  and 
other  subintimal  substances  are  exposed,  leading  to 
platelet  adhesion  and  aggregation  and  activation  of  the 
coagulation  cascade.  These  events  lead  to  acute  coronary 
artery  thrombosis  and  ischemia  in  the  distribution  of  the 
affected  vessel.1-3'4  A classic  angiographic  study  of  Q- 
wave  MI  in  1980  identified  thrombotic  occlusion  of  an 
epicardial  coronary  artery  as  the  proximate  cause  of 
acute  MI  in  most  infarctions.5  This  led  to  the  develop- 
ment of  both  pharmacologic  and  mechanical  strategies  to 
reverse  this  thrombotic  process,  restore  coronary  perfu- 
sion, and  possibly  save  myocardium  at  risk.  Most  of  the 
effort  has  focused  on  the  administration  of  thrombolytic 
drugs.  The  currently  available  agents  include  recombi- 
nant tissue  plasminogen  activator  (t-PA),  streptokinase, 
anistreplase  (anisoylated  plasminogen-streptokinase  acti- 
vator complex),  and  urokinase. 

Placebo-controlled  studies  in  the  mid-1980s  clearly 
showed  that  intravenous  (IV)  thrombolytic  therapy 
results  in  improved  survival.  Although  some  of  the  ben- 
efit of  coronary  thrombolysis  is  likely  due  to  the  salvage 
of  jeopardized  myocardium,  resulting  in  better  left  ven- 
tricular function,  the  substantial  improvement  in  survival 
with  thrombolytic  therapy  is  disproportionate  to  the 


From  the  Cardiology  Section.  Department  of  Veterans  Affairs  (VA)  Medical  Center,  and  the  Division  of  Cardiology,  University  of  California.  San  Francisco,  School 
of  Medicine. 

Reprint  requests  to  Gregory  G.  Schwartz,  MD.  PhD.  Cardiology  Section  (1 1 1C).  VA  Medical  Center,  4150  Clement  St,  San  Francisco,  CA  94121. 


WJM,  March  1996— Vol  164,  No.  3 


Managing  Acute  Myocardial  Infarction — Sweeney  and  Schwartz  239 


ABBREVIATIONS  USED  IN  TEXT 

ACE  = angiotensin-converting  enzyme 
CABG  = coronary  artery  bypass  grafting 
GISSI  = Gruppo  Italiano  per  lo  Studio  della 
Streptochinasi  nell'Infarto  Miocardico 
GISSI-2,  -3  = Gruppo  Italiano  per  lo  Studio  della 
Sopravvivenza  nell'Infarto  Miocardico 
GUSTO  = Global  Utilization  of  Streptokinase  and 
Tissue  Plasminogen  Activator  for  Occluded 
Coronary  Arteries  [trial] 

INR  = international  normalized  ratio 
ISIS-2,  -3,  -4  = Second,  Third,  and  Fourth  International 
Study  of  Infarct  Survival 
IV  = intravenous 

LIMIT-2  = Second  Leicester  Intravenous  Magnesium 
Intervention  Trial 
MI  = myocardial  infarction 

PTCA  = percutaneous  transluminal  coronary  angioplasty 
RESCUE  = Randomized  Evaluation  of  Salvage  Angioplasty 
With  Combined  Utilization  of  Endpoints 
SWIFT  = Should  We  Intervene  Following 
Thrombolysis?  [trial] 

TIMI  II,  IIIB  = Thrombolysis  in  Myocardial  Infarction 
[trials]  phase  II,  IIIB 
t-PA  = tissue  plasminogen  activator 


modest  improvement  in  left  ventricular  function.  It 
appears  that  benefit  may  be  derived  from  a patent 
infarct-related  coronary  artery,  independent  of  myocar- 
dial salvage.'1  Overall,  the  use  of  IV  thrombolytic  agents 
within  about  six  hours  of  the  onset  of  symptoms  of  acute 
MI  results  in  a 25%  to  30%  reduction  in  mortality,  from 
about  10%  to  about  7%  (Figure  l).1,7 

Which  Patients  Should  Receive  Thrombolytic  Agents? 

The  generally  accepted  indications  and  contraindica- 
tions for  thrombolytic  therapy  are  shown  in  Tables  1 and 
2,  respectively.  Patients  presenting  with  ST-segment  ele- 
vation in  the  anterior  leads  within  six  hours  of  the  onset  of 
pain  clearly  benefit  from  thrombolytic  therapy,  with 
reductions  of  both  in-hospital  and  late  mortality.  A trend 
toward  a reduction  in  mortality  has  been  noted  in  patients 
with  inferior-wall  MI  (ST-segment  elevation  in  leads  II, 
III,  and  aVF);  a statistically  significant  reduction  in  mor- 
tality has  not  been  demonstrated,  however.7  Nonetheless, 
it  is  reasonable  to  administer  a thrombolytic  agent  in 
patients  with  inferior-wall  infarction,  especially  in  cases 


TABLE  1 .—Characteristics  of  Candidates  for  Thrombolysis 


Candidates 

Characteristic  Optimal ' Acceptablef 


Symptom  duration,  hr <6  Between  6 and  24 

Location  of  Ml  by  ECC Anterior  wall  Nonanterior  wall 

Contraindications:! No  absolute  or  Relative  contra- 

relative  contra-  indication(s)  only 
indications 


ECG  = electrocardiogram,  Ml  = myocardial  infarction 


*An  optimal  candidate  would  possess  all  of  the  characteristics  listed  in  the  left  column. 
tAn  acceptable  candidate  may  possess  one  or  more  characteristics  listed  in  the  right 
column. 

tSee  Table  2. 


Fibrinolytic  Agent 

Patients, 

Odds  Ratio 

Odds 

Reduction 

and  Trial  Name 

No, 

(and  95%  Cl)  (±SD),  % 

SK  GISSI 

9,743 

* 

23  ± 6 

ISAM 

ISIS-2 

1,710 

10,710 

l » 

4 

16  ± 18 
30  ± 5 

APSAC  AIMS 

1,004 

50  ± 16 

t-PA  ASSET 

5,011 

-4- 

28  ± 9 

Overall  Any  fibrinolytic 

28,178 

27  ± 3 

00  05  10  15  20 

Fibrinolytic  better  Fibrinolytic  worse 

Figure  1. — Mortality  reduction  is  shown  in  large,  placebo-con- 
trolled  trials  of  intravenous  thrombolytic  therapy  for  acute 
myocardial  infarction.  Overall  (pooled)  data  indicate  a 27%  ± 
3%  reduction  in  mortality  with  thrombolytic  therapy  (from 
Reeder  and  Gersh’)-  AIMS  = APSAC  Intervention  Mortality 
Study,  APSAC  = anistreplase  (anisoylated  plasminogen-strepto- 
kinase activator  complex),  ASSET  = Anglo-Scandinavian  Study  of 
Early  Thrombolysis,  Cl  = confidence  interval,  GISSI  = Gruppo 
Italiano  per  lo  Studio  della  Strepochinasi  nell'Infarto  Miocardico, 
ISAM  = Intravenous  Streptokinase  in  Acute  Myocardial  infarc- 
tion, ISIS-2  = 2nd  International  Study  of  Infarct  Survival,  SD  = 
standard  deviation,  SK  = streptokinase,  t-PA  = tissue  plasmino- 
gen activator 

suggesting  a more  complex  infarction — that  is,  those  with 
hemodynamic  compromise,  right  ventricular  involve- 
ment, or  widespread  electrocardiographic  changes — with 
a low  to  moderate  risk  of  bleeding.  Patients  presenting 
with  new  left  bundle  branch  block  and  a clinical  history 
consistent  with  acute  MI  also  appear  to  benefit  from 
thrombolytic  therapy.7  Several  studies  have  investigated 
whether  patients  presenting  with  new  ischemic  ST- 
segment  depression — that  is,  clinical  syndromes  of 
unstable  angina  or  non-Q-wave  MI — benefit  from  throm- 
bolytic therapy.  Despite  the  fact  that  many  of  these 
patients  have  angiographic  evidence  of  coronary  thrombi, 
neither  the  Gruppo  Italiano  per  lo  Studio  della 
Streptochinasi  nell’Infarto  Miocardico  (GISSI),  the 
Second  International  Study  of  Infarct  Survival  (ISIS-2), 
nor  the  Thrombolysis  in  Myocardial  Infarction  phase  IIIB 
(TIMI  IIIB)  trial  demonstrated  a survival  benefit  from 
thrombolytic  therapy  in  such  patients.8-10 

Elderly  patients  are  at  a higher  risk  for  bleeding,  par- 
ticularly intracranial  bleeding,  as  a complication  of 
thrombolytic  therapy.  This  has  led  to  reluctance  on  the 
part  of  some  clinicians  to  administer  these  agents  to 
these  patients.  Data  from  the  Fibrinolytic  Therapy 
Trialists’  Collaborative  Group,  which  pooled  results 
from  several  major  trials,  demonstrated  that  there  are 
larger  proportional  reductions  in  mortality  among 
younger  patients  than  among  elderly  patients.7  The 
absolute  reduction  in  mortality  with  thrombolytic  thera- 
py may  actually  be  greater  in  elderly  patients,  however: 
Data  from  the  ISIS-2  study  revealed  that  combined 
streptokinase  and  aspirin  use  markedly  reduced  mortali- 
ty from  23.8%  to  15.8%  in  patients  older  than  70  years, 
compared  with  a reduction  in  mortality  from  10.6%  to 
6.1%  in  patients  younger  than  70  years  (Figure  2).9n 
Therefore,  no  arbitrary  upper  age  limit  should  be 


240  WJM,  March  1996—' Vo  I 164,  No.  3 


Managing  Acute  Myocardial  Infarction — Sweeney  and  Schwartz 


TABLE  2—  Contraindications  to  Thrombolytic  Therapy 

Contraindication  Example 

Absolute  Active  bleeding 

Known  intracranial  tumor 
Stroke  within  6 mo 
Major  surgical  procedure,  gastro- 
intestinal hemorrhage,  or  major 
trauma  within  6 wk 
Head  trauma  within  1 mo 
Any  clinical  evidence  of  acute  aortic 
dissection 

Bleeding  diathesis  or  chronic  liver 
disease  with  portal  hypertension 

Relative  History  of  recent  gastrointestinal 

bleeding  or  active  peptic  ulcer 
Cardiogenic  shock— consider  emergent 
PTCA  instead 

Uncontrolled  hypertension — >1 65/95 
mm  of  mercury 

Prolonged  or  traumatic  cardiopulmon- 
ary resuscitation 

Remote  history  of  cerebrovascular 
disease 

Proliferative  diabetic  retinopathy 

PTCA  = percutaneous  transluminal  coronary  angioplasty 


imposed  for  thrombolytic  therapy  for  acute  Ml.  Rather, 
thrombolytic  therapy  should  be  considered  for  any 
patient,  regardless  of  age,  after  a careful  evaluation  for 
indications  and  contraindications. 

Hypertension  increases  the  risk  of  intracranial  hemor- 
rhage as  a complication  of  thrombolytic  therapy. 
Hypertension  at  the  time  of  thrombolytic  drug  adminis- 
tration— defined  in  one  study  as  a systolic  blood  pressure 
> 165  mm  of  mercury,  diastolic  blood  pressure  >95  mm 
of  mercury,  or  both12 — is  a stronger  risk  factor  for  cere- 
bral hemorrhage  than  a previous  history  of  hypertension. 
Every  attempt  should  be  made  to  reduce  the  blood  pres- 
sure below  these  limits  before  administering  a throm- 
bolytic drug.  Patients  with  a history  of  hypertension  are 
also  at  increased  risk  for  aortic  dissection,  with  signs  and 
symptoms  that  may  mimic  those  of  acute  MI.  Clinical 
evidence  suggesting  aortic  dissection  is  an  absolute  con- 
traindication to  thrombolytic  therapy. 

Timing  of  Thrombolytic  Therapy 

Perhaps  the  most  important  consideration  in  the  use 
of  a thrombolytic  agent  is  that  the  time  from  the  onset  of 
symptoms  to  the  administration  of  the  drug  bears  a 
strong,  inverse  relationship  to  the  ensuing  reduction  in 
mortality.  Efficacy  is  clearly  and  sharply  decremental 
over  the  first  few  hours  after  symptoms  start.  The 
improved  survival  from  treatment  with  thrombolytic 
agents  is  related  in  part  to  myocardial  salvage — that  is,  a 
reduction  in  the  ratio  of  ultimately  infarcted  to  initially 
jeopardized  myocardium.  The  time  dependence  of 
myocardial  salvage  has  been  demonstrated  in  studies  of 
dogs  that  showed  that  infarction  is  essentially  complete 
within  four  to  six  hours  of  coronary  artery  occlusion.6 
Data  from  the  ISIS-2  trial,  however,  revealed  a survival 
benefit  from  aspirin  and  streptokinase  use  that  persisted 


through  24  hours  after  the  onset  of  symptoms.9  In  addi- 
tion, results  from  the  Late  Assessment  of  Thrombolytic 
Efficacy  (LATE)  trial  revealed  a survival  benefit  from 
t-PA  use  in  patients  treated  6 to  12  hours  from  the  onset 
of  pain.1'  The  mechanisms  for  the  benefit  of  late  reperfu- 
sion may  include  the  prevention  of  necrosis  in  infarct 
border  zones,  improved  electrical  stability  of  reperfused 
myocardium,  and  attenuation  of  postinfarction  ventricu- 
lar enlargement.6  Thus,  it  appears  that  administering  a 
thrombolytic  agent  6 to  12  hours  (and  perhaps  as  long  as 
24  hours)  from  the  start  of  pain  confers  a survival  benefit, 
albeit  reduced  from  earlier  reperfusion.  It  must  be  reem- 
phasized that  because  the  benefit  of  thrombolytic  therapy 
is  decremental  with  the  passage  of  time,  it  is  imperative 
that  treating  physicians  pursue  an  early  and  accurate 
diagnosis  of  acute  MI  to  achieve  the  maximal  benefit  of 
thrombolytic  therapy.  In  fact,  a recent  European  report 
indicates  that  prehospital  thrombolytic  therapy,  adminis- 
tered by  emergency  medical  personnel,  reduces  cardiac 
mortality  compared  with  treatment  after  arrival  at  a hos- 
pital (median  treatment  time,  55  minutes  later).14 

Which  Thrombolytic  Agent  Should  Be  Administered? 

Three  trials — ISIS-3,15  GISSI-2  (Gruppo  Italiano  per 
lo  Studio  della  Sopravvivenza  nell’Infarto  Miocardico),16 


Figure  2. — The  graph  shows  the  mortality  from  acute  myocar- 
dial infarction  in  the  2nd  International  Study  of  Infarct  Survival, 
dichotomized  by  age  70  or  younger  or  older  than  70  years.  The 
white  bars  represent  patients  who  received  streptokinase  and 
aspirin,  and  the  shaded  bars  represent  the  group  receiving 
placebo.  Although  older  patients  have  higher  mortality,  with  or 
without  thrombolytic  therapy,  they  achieve  a greater  absolute 
reduction  in  mortality  with  thrombolytic  therapy  (from  Muller 
and  Topol11). 
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ment  groups  of  the  Global  Utilization  of  Streptokinase  and 
Tissue  Plasminogen  Activator  for  Occluded  Coronary  Arteries 
(GUSTO)  trial.  The  group  receiving  accelerated  tissue  plasmino- 
gen activator  (t-PA)  had  significantly  lower  mortality  than  any  of 
the  other  treatment  groups  (from  the  GUSTO  investigators17).  IV 
= intravenous,  SC  = subcutaneous 

and  Global  Utilization  of  Streptokinase  and  Tissue 
Plasminogen  Activator  for  Occluded  Coronary  Arteries 
(GUSTO)17 — have  compared  the  efficacy  of  streptoki- 
nase, anistreplase,  and  t-PA  as  well  as  different  anticoag- 
ulation regimens  in  tens  of  thousands  of  patients.  Neither 
GISSI-2  nor  ISIS-3  revealed  a significant  difference  in 
mortality  between  the  various  agents,  but  the  use  of 
streptokinase  showed  a significantly  lower  incidence  of 
stroke  in  the  ISIS-3  trial.  The  lack  of  demonstrable  bene- 
fit of  t-PA  use  over  that  of  streptokinase  in  ISIS-3  and 
GISSI-2  was  questioned  because  both  studies  used 
delayed  subcutaneous  rather  than  immmediate  IV  heparin 
after  administering  a thrombolytic  drug.  In  addition,  pilot 
data  suggested  that  the  efficacy  of  t-PA  could  be 
enhanced  by  administering  the  drug  over  a shorter  period 
of  time.  These  concerns  provided  impetus  for  the 
GUSTO  trial,  which  randomly  assigned  41,121  patients 
to  one  of  four  treatment  groups:  streptokinase  with  the 
immediate  administration  of  IV  heparin,  streptokinase 
followed  in  four  hours  by  subcutaneous  heparin,  acceler- 
ated t-PA — t-PA  administered  over  90  minutes  with  most 
of  the  dose  given  in  the  first  30  minutes,  instead  of  the 
usual  3-hour  infusion — followed  by  immediate  IV 
heparin,  or  combined  t-PA  and  streptokinase  with  IV 
heparin.  Each  group  received  aspirin  and  a (3-blocker 
whenever  possible.  The  accelerated  t-PA  regimen  result- 
ed in  a 1 % lower  overall  mortality  than  any  of  the  other 
regimens,  a difference  that  was  significant  (Figure  3).  The 
mortality  benefit  came  at  the  expense  of  a slight  excess  of 
hemorrhagic  strokes  with  t-PA  use  compared  with  the 
streptokinase  regimens.  Nonetheless,  the  incidence  of  a 
combined  end  point  of  death  or  disabling  stroke  was 
lower  with  the  accelerated  t-PA  regimen  than  with  the 
streptokinase  regimens.  When  subgroup  analysis  was 
done,  the  incremental  benefit  of  t-PA  use  over  that  of 
streptokinase  was  greatest  in  patients  younger  than  75 
years  of  age,  with  anterior  MI,  or  presenting  early  after 


symptoms  began  (Figure  4).  The  explanation  for  the  first 
subgroup  effect  is  that  the  greater  propensity  for  stroke  in 
elderly  patients  with  thrombolytic  treatment  was  ampli- 
fied by  the  use  of  t-PA.  The  explanation  for  the  benefit  of 
the  use  of  t-PA  over  that  of  streptokinase  in  patients  with 
anterior  wall  or  early  infarcts  (or  both)  is  most  likely  that 
these  are  the  subsets  most  likely  to  benefit  from  throm- 
bolysis in  general,  therefore  affording  greater  statistical 
power  to  detect  a difference  between  drugs. 

Other  considerations  may  enter  into  the  decision  to 
use  t-PA.  Because  t-PA  is  less  likely  to  decrease  the 
blood  pressure  than  streptokinase,  the  use  of  the  former 
may  be  preferable  in  patients  with  borderline  hypo- 
tension. Because  streptokinase  and  anistreplase  are  anti- 
genic, a blunted  therapeutic  response  or  allergic  reaction 
may  occur  in  patients  who  have  previously  received 
either  drug.  Such  patients  should  also  receive  t-PA  for 
coronary  thrombolysis.  Whereas  t-PA  is  considerably 
more  costly  than  streptokinase,  the  incremental  cost  per 
year  of  life  saved  (based  on  GUSTO  results)  compares 
favorably  with  other  interventions  employed  in  standard 
medical  practice.18 

In  summary,  the  use  of  t-PA  appears  to  afford  a mod- 
est but  statistically  significant  mortality  benefit  over  that 
of  streptokinase  when  given  in  an  accelerated-dose  regi- 
men and  followed  by  IV  heparin.  Patients  older  than  75 
years,  however,  do  not  achieve  this  benefit  because  of  an 
increased  risk  of  stroke.  Therefore,  in  most  cases,  eligi- 
ble patients  older  than  75  years  should  be  treated  with 
streptokinase.  In  patients  who  receive  streptokinase, 
there  is  no  convincing  evidence  of  a benefit  from  full- 
dose  IV  heparin  over  subcutaneous  heparin.  In  patients 
with  hypotension  or  recent  exposure  to  streptokinase,  it 
may  be  prudent  to  use  t-PA,  even  in  elderly  patients. 


Mortality  Rate,  % 

Patients, 

Strepto- 

% 

kinase 

t-PA 

Odds  Ratio  and  95%  Cl 

Age,  yr 
<75 

88 

5.5 

4.4 

* 

>75 

12 

20.6 

19.3 

Infarct  location 

Anterior 

39 

10.5 

8.6 

■ 

Other 

61 

5.3 

4.7 

Hours  to  thrombo- 

lytic  therapy 

27 

5.4 

4.3 

2 to  4 
4 to  6 

51 

19 

6.7 

5.5 

>6 

4 

83 

• (-  3) 

0.5 

1 

0 1.5 

t-PA  better 

Streptokinase 

better 

Figure  4. — Subgroup  analysis  is  shown  of  mortality  in  the  Global 
Utilization  of  Streptokinase  and  Tissue  Plasminogen  Activator  for 
Occluded  Coronary  Arteries  (GUSTO)  trial.  The  subgroups  show- 
ing the  greatest  incremental  benefit  of  accelerated  tissue  plas- 
minogen activator  (t-PA)  over  streptokinase  regimens  were 
younger  than  75  years,  had  an  anterior  wall  infarct,  and  were 
patients  in  whom  thrombolytic  therapy  was  started  earlier  (from 
the  GUSTO  investigators'7).  Cl  = confidence  interval 
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TABLE  3.— Indications  for  Coronary  Angioplasty  in  Acute 
Myocardial  Infarction 


Coronary  Angioplasty  Indication  lor  Use 


Primary As  an  alternative  to  thrombolytic  therapy 

Primary In  patients  with  contraindications  to 

thrombolytic  therapy  or  in  patients 
unlikely  to  benefit  irom  thrombolysis— 
for  example,  those  with  cardiogenic  shock 
Rescue In  patients  who  have  received  thrombo- 

lytic therapy  that  is  suspected  or  proved 
to  have  failed 

Adjunctive In  patients  initially  treated  with  thrombo- 

lysis who  subsequently  show  either 
spontaneous  or  easily  inducible  ischemia 


Percutaneous  Transluminal 
Coronary  Angioplasty 

As  described  earlier,  the  focus  of  current  therapy  for 
acute  MI  is  reperfusion  of  the  infarct-related  artery.  With 
increasing  awareness  of  the  limitations  of  thrombolytic 
agents — for  example,  contraindications  to  their  use, 
complications  related  to  bleeding,  and  failure  to  restore 
perfusion  in  as  many  as  a third  of  cases — the  role  of  per- 
cutaneous transluminal  coronary  angioplasty  (PTCA)  is 
becoming  better  defined.  Table  3 lists  four  situations  in 
which  PTCA  may  be  useful  in  patients  with  acute  MI. 

Initially,  several  small  series  of  consecutive  patients 
demonstrated  the  feasibility  and  efficacy  of  primary 
angioplasty  for  acute  MI.19  Subsequently,  several  ran- 
domized trials  compared  the  use  of  primary  PTCA  with 
thrombolytic  therapy.20'22  In  these  trials,  PTCA  was 
accomplished  in  an  average  time  of  less  than  60  minutes 
from  hospital  presentation.  In  the  Primary  Angioplasty 
in  Myocardial  Infarction  (PAMI)  trial,20  395  patients 
were  randomly  assigned  to  receive  primary  PTCA  ver- 
sus t-PA.  The  combined  incidence  of  death  and  nonfatal 
reinfarction  was  lower  in  the  group  receiving  PTCA.  In 
addition,  no  strokes  occurred  in  the  PTCA  group,  versus 
seven  cases  in  the  t-PA  group.  In  a randomized  trial  from 
the  Netherlands  comparing  the  use  of  streptokinase  with 
that  of  primary  PTCA,  the  principal  end  points  of  recur- 
rent ischemia,  ejection  fraction,  and  coronary  patency  all 
favored  the  use  of  primary  PTCA.21  There  were  no  sig- 
nificant differences  in  death  or  stroke  rates,  however. 
Results  from  a Mayo  Clinic  (Rochester,  Minnesota) 
study  revealed  no  significant  difference  between  the  use 
of  primary  PTCA  or  t-PA  in  left  ventricular  function  or 
mortality,22  but  patients  in  the  PTCA  group  had  briefer 
hospital  stays,  fewer  readmissions  within  six  months, 
and  lower  six  months’  follow-up  cost.  Thus,  in  institu- 
tions offering  prompt  access  to  a cardiac  catheterization 
laboratory  with  highly  experienced  operators,  primary 
PTCA  is  a reasonable  alternative  and  perhaps  even  a 
superior  therapeutic  strategy  to  thrombolysis.  The  great- 
est use  of  PTCA,  however,  is  in  a patient  with  a con- 
traindication to  thrombolysis  who  would  otherwise  be 
precluded  from  achieving  reperfusion. 


The  concept  of  rescue  angioplasty  emerged  with  the 
increasing  recognition  that  thrombolytic  therapy  achieved 
patency  rates  of  only  60%  to  80%.  The  Randomized 
Evaluation  of  Salvage  Angioplasty  With  Combined 
Utilization  of  Endpoints  (RESCUE)  trial  enrolled  patients 
who  had  an  occluded  infarct-related  artery  demonstrated 
by  coronary  angiography  despite  treatment  with  a throm- 
bolytic agent  and  who  had  an  onset  of  chest  pain  within 
eight  hours  of  enrollment.23  Subjects  were  randomly 
selected  to  receive  either  conservative  therapy  (aspirin, 
heparin,  and  coronary  vasodilators)  or  conservative  thera- 
py plus  PTCA.  In  92%  of  patients  with  occluded  vessels, 
PTCA  was  successful,  and  the  incidence  of  the  combined 
end  point  of  death  or  severe  heart  failure  was  substantial- 
ly reduced  in  this  group.  The  major  obstacle  to  the  strate- 
gy of  rescue  angioplasty,  however,  has  been  to  identify 
patients  in  whom  thrombolysis  has  failed  without  doing 
early  coronary  angiography  in  every  case.  This  problem 
arises  because  the  clinical  markers  of  thrombolytic  fail- 
ure— persistent  pain,  persistent  ST-segment  elevation,  the 
absence  of  reperfusion  arrhythmias — have  only  modest 
predictive  value.  Thus,  the  successful  application  of  res- 
cue angioplasty  in  clinical  practice  may  be  impeded 
because  clinicians  hoping  to  achieve  the  beneficial  out- 
come noted  in  the  RESCUE  trial  would  have  to  submit 
many  patients  to  emergent  coronary  angiography  to  iden- 
tify a subset  with  failed  thrombolysis. 

The  role  of  deferred  adjunctive  PTCA  following 
thrombolytic  therapy  was  addressed  by  two  large  trials, 
phase  II  of  the  Thrombolysis  in  Myocardial  Infarction 
study  (TIM!  II)  and  the  Should  We  Intervene  Following 
Thrombolysis?  (SWIFT)  trial.24,25  In  the  TIMI  II  trial,  an 
invasive  strategy  of  angiography  and  PTCA  attempted 
early  ( 1 8 to  48  hours  after  thrombolysis)  was  compared 
with  a conservative  strategy  in  which  angiography  and 
PTCA  were  performed  only  if  there  was  recurrent  spon- 
taneous ischemia  or  ischemia  noted  on  predischarge 
exercise  testing.  Of  the  patients  in  the  invasive  arm,  57% 
underwent  PTCA  compared  with  13%  in  the  conserva- 
tive arm.  There  was  no  significant  difference  between 
groups  in  the  incidence  of  death,  reinfarction,  or  left  ven- 
tricular function  at  either  six  weeks  or  one  year  of  follow- 
up. The  results  of  the  SWIFT  trial  were  similar.  Thus, 
angiography  and  PTCA  need  not  be  done  on  every 
patient  after  thrombolysis.  The  use  of  deferred  PTCA 
should  be  reserved  for  patients  with  a complicated  clini- 
cal course  or  those  who  continue  to  have  spontaneous  or 
easily  induced  ischemia. 

The  final  indication  for  PTCA  appears  to  be  in  treat- 
ing patients  with  acute  MI  and  cardiogenic  shock.  In  the 
first  GISSI  trial,  administering  streptokinase  appeared  to 
be  of  no  benefit  over  placebo  in  patients  with  acute  MI 
and  cardiogenic  shock.8  The  mortality  rates  in  both 
groups  were  dismal,  at  about  70%.  Several  investigators 
have  reported  survival  to  be  markedly  improved  in 
patients  with  shock  successfully  treated  with  primary 
PTCA.20  Thus,  in  patients  presenting  with  acute  MI  and 
cardiogenic  shock,  the  use  of  emergent  PTCA  should  be 
pursued  if  logistically  possible. 
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Coronary  Artery  Bypass  Graft  Surgery 

There  are  no  large,  randomized  clinical  trials  compar- 
ing the  use  of  early  coronary  artery  bypass  grafting 
(CABG)  with  that  of  PTCA  or  thrombolytic  therapy  in 
the  management  of  acute  MI.  Early  CABG — within  24 
hours  of  the  onset  of  symptoms — can  be  done  in  select- 
ed patients  with  in-hospital  mortality  as  low  as  6%.27 
Similarly,  nonemergent  CABG  can  be  performed  in  the 
days  and  weeks  following  acute  MI  without  an  increase 
in  mortality.28 

Because  the  strongest  predictors  of  an  adverse  prog- 
nosis after  acute  MI  are  the  extent  of  left  ventricular  dys- 
function and  recurrent  ischemia  (spontaneous  or 
inducible),  patients  with  one  or  both  of  these  character- 
istics are  most  likely  to  benefit  from  early  revasculariza- 
tion. When  such  patients  are  found  to  have  left  main  or 
multivessel  coronary  artery  disease  or  coronary  lesions 
not  readily  amenable  to  PTCA,  CABG  may  be  the  most 
appropriate  revascularization  strategy.  Other  possible 
indications  for  doing  early  CABG  in  patients  with  acute 
MI  include  failed  thrombolysis,  contraindications  to 
thrombolysis,  cardiogenic  shock,  or  mechanical  compli- 
cations of  acute  MI  such  as  acute  ventricular  septal 
defect  or  severe  mitral  regurgitation. 

Adjunctive  Pharmacologic  Therapy 

Nitrates 

Several  studies  have  investigated  whether  the  routine 
use  of  nitrates  reduces  morbidity  and  mortality  from 
acute  MI.  In  a study  before  the  development  of  throm- 
bolytic therapy  for  acute  MI,  it  was  reported  that  admin- 
istering IV  nitroglycerin  limited  infarct  size,  reduced  the 
incidence  of  cardiogenic  shock  and  mural  thrombus  for- 
mation, and  limited  infarct  expansion.29  In  addition, 
there  was  a significant  reduction  in  mortality  in  treated 
patients.  In  a meta-analysis  of  trials  of  IV  nitroglycerin 
therapy  in  acute  MI  conducted  before  the  availability  of 
thrombolytic  therapy,  there  was  a remarkable  35%  to 
40%  reduction  in  mortality  in  treated  patients.30 

More  recently,  two  large  trials  that  investigated  the 
effect  of  nitrates  in  conjunction  with  thrombolytic  ther- 
apy have  dampened  the  enthusiasm  for  the  routine  use  of 
these  agents.  The  GISSI-3  trial  randomly  assigned  more 
than  19,000  patients  either  to  receive  IV  nitroglycerin 
(on  the  first  hospital  day)  followed  by  transdermal  nitro- 
glycerin or  to  an  open  control  group.31  Six-week  mortal- 
ity was  not  statistically  different  between  the  two 
groups.  The  Fourth  International  Study  of  Infarct 
Survival  (ISIS-432)  randomly  assigned  58,000  patients  to 
receive  controlled-release  oral  nitrate  versus  placebo. 
Again,  there  was  no  significant  difference  in  mortality 
between  the  groups. 

In  conclusion,  nitrates  should  be  used  whenever  indi- 
cated to  treat  ongoing  ischemia,  ischemic  pain,  or 
pulmonary  congestion.  Recent  data,  however,  do  not 
support  their  routine  use  beyond  these  indications. 


/ 3-Blockers 

The  use  of  (3-blockers  in  patients  with  acute  MI  was 
prompted  by  studies  in  animals  that  suggested  that  these 
agents  might  reduce  infarct  size,  exert  an  antiarrhythmic 
effect,  and  prevent  cardiac  rupture.  Acute  (3-blockade  is 
clearly  useful  in  subsets  of  patients  with  acute  MI  and 
ongoing  ischemia  or  hyperdynamic  circulation.  Studies 
of  the  routine  early  administration  of  IV  (3-blockers  in 
acute  MI  have  been  less  convincing,  however.  In  the 
Metoprolol  in  Acute  Myocardial  Infarction  (MIAMI) 
trial,33  the  administration  of  IV  metoprolol  tartrate 
reduced  early  mortality  by  13%,  a result  that  was  not  sta- 
tistically significant.  In  a study  of  8,000  patients,  the 
ISIS-1  showed  a borderline-significant  15%  reduction  in 
one-week  mortality  using  IV  atenolol.34  Both  of  these 
trials  were  conducted  before  the  development  of  throm- 
bolytic therapy.  The  use  of  early  IV  (3-blockade  in  con- 
junction with  thrombolytic  therapy  was  investigated  in 
the  TIMI  II  trial.24  Following  thrombolysis  with  t-PA, 
patients  were  randomly  assigned  to  receive  either  imme- 
diate IV  metoprolol  followed  by  oral  metoprolol  therapy 
or  delayed  oral  metoprolol  therapy  beginning  on  day  6. 
The  group  receiving  early  IV  metoprolol  showed  small 
reductions  in  the  rates  of  reinfarction  and  recurrent 
ischemia  during  the  initial  six  days  of  treatment;  there 
was  no  significant  difference  in  six-day  mortality  or  in 
any  end  point  at  six  weeks’  follow-up.  Thus,  IV  (3-block- 
ade  during  the  acute  phase  may  be  marginally  effective 
in  reducing  short-term  recurrent  ischemic  events,  and 
perhaps  early  mortality,  after  acute  MI. 

In  contrast,  the  use  of  long-term  oral  (3-blockade  after 
myocardial  infarction  is  a proven  and  powerful  therapeu- 
tic intervention.  Before  the  availability  of  thrombolytic 
therapy,  several  large  randomized  trials  demonstrated 
20%  to  30%  reductions  in  mortality  with  (3-blockade  at 
two  to  three  years’  follow-up  (Figure  5).3J5'37  Much  of  this 
benefit  appears  to  be  related  to  a reduced  incidence  of 
sudden  death.  Concern  by  some  physicians  about  using 
(3-blockers  in  patients  with  depressed  left  ventricular 
function  has  limited  their  application  in  this  patient  pop- 
ulation. But  closer  examination  of  trials  of  (3-blockade 
following  acute  MI  reveals  that  patients  with  depressed 
left  ventricular  function  actually  have  the  greatest  sur- 
vival benefit  from  such  therapy.38-19 

There  are  unanswered  questions  regarding  the  long- 
term efficacy  of  (3-blockade  in  patients  who  also  receive 
thrombolysis,  CABG,  or  PTCA.  The  efficacy  of  13- 
blockers  when  used  with  other  classes  of  drugs  such  as 
angiotensin-converting-enzyme  (ACE)  inhibitors  or 
antiarrhythmic  agents  is  also  uncertain.  We  think, 
however,  that  the  striking  mortality  benefit  documented 
in  trials  before  thrombolytic  therapy  was  available 
warrants  the  use  of  long-term  (3-blockade  following 
myocardial  infarction  whenever  possible. 

Angiotensin-Converting-Enzyme  Inhibitors 

Recent  work  in  both  animals  and  humans  has  shown 
that  infarct  expansion  and  left  ventricular  remodeling 
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n = 3,837  3,696  3,553  2,850  2,108  1,202 


Figure  5. — Mortality  data  from  the  (3-Blocker  Heart  Attack  Trial 
(BHAT)  shows  that  long-term  propranolol  therapy  significantly 
reduced  mortality  after  myocardial  infarction  (from  the  BHAT 
Research  GroupJS).  n = number  of  patients  observed  through 
each  time  point. 

contribute  to  the  late  detrimental  effects  of  acute  MI  and 
that  administering  ACE  inhibitors  can  attenuate  these 
processes. 

The  Survival  and  Ventricular  Enlargement  trial40  ran- 
domly assigned  2,230  patients  to  receive  either  captopril 
or  placebo  starting  3 to  16  days  after  myocardial  infarc- 
tion. All  patients  had  an  ejection  fraction  of  less  than 
40%.  but  none  had  symptomatic  congestive  heart  failure. 
The  administration  of  captopril  reduced  the  rates  of 
death,  congestive  heart  failure,  and  recurrent  acute  MI 
by  about  20%  over  a mean  follow-up  period  of  42 
months  (Figure  6).  Of  note  is  that  relatively  high  doses 
of  captopril  were  used,  with  a target  dose  of  50  mg  three 
times  a day.  Subgroup  analysis  indicated  that  the  benefit 
from  captopril  use  was  independent  of  age,  sex,  or  treat- 
ment with  (3-blocking  or  thrombolytic  agents. 

The  Survival  and  Ventricular  Enlargement  trial  raised 
the  question  of  whether  ACE  inhibitors  should  be  used 
after  acute  MI,  regardless  of  the  severity  of  left  ventric- 
ular dysfunction.  The  GISSI-3  and  ISIS-4  are  large  trials 
that  investigated  such  generalized  use  of  early  oral  ACE 
inhibitors.  The  GISSI-3  trial  randomly  assigned  patients 
within  24  hours  of  acute  MI  and  with  a systolic  blood 
pressure  of  more  than  100  mm  of  mercury  either  to 
receive  lisinopril  or  to  an  open  control  group.31  At  six 
weeks,  active  treatment  resulted  in  an  11%  decrease  in 
mortality  compared  with  the  control  group  (0.8% 


absolute  mortality  difference).  Of  note,  only  5%  of  these 
patients  had  an  ejection  fraction  of  35%  or  less.  The 
ISIS-4  trial,  which  randomly  assigned  patients  to  receive 
either  placebo  or  captopril  therapy  within  24  hours  of  an 
acute  MI,  demonstrated  a 9%  reduction  in  mortality  at 
four  weeks.32  Other  studies  have  shown  mortality  bene- 
fits from  the  use  of  ramipril  and  zofenopril  after  acute 
MI.4142  Therefore,  the  salutary  effect  of  ACE  inhibitors  is 
most  likely  a class  effect  and  not  limited  to  any  individ- 
ual compound. 

Thus,  ACE  inhibitor  treatment  reduces  mortality 
after  acute  MI,  with  the  greatest  benefit  in  patients  with 
substantial  left  ventricular  dysfunction.  Because  avail- 
able data  indicate  a beneficial  effect  of  ACE  inhibitor 
therapy  in  patients  treated  concurrently  with  (3-blockers,40 
our  practice  is  to  use  both  classes  of  drug  whenever 
possible  after  acute  MI. 

Calcium  Channel  Antagonists 

Although  calcium  channel  blockers  such  as  nifedi- 
pine, verapamil,  and  diltiazem  provide  a valuable 
therapeutic  option  in  patients  with  ongoing  angina, 
hypertension,  or  supraventricular  tachycardia,  studies 
investigating  their  routine  use  after  acute  MI  have 
dimmed  early  expectations. 

The  trials  assessing  treatment  with  nifedipine  in 
patients  with  acute  MI  have  used  several  end  points, 
including  infarct  size,  reinfarction,  and  mortality.43  The 
studies  are  problematic  because  several  of  them  enrolled 
patients  with  unstable  angina.  Nifedipine  appears  to  pro- 
vide no  benefit  in  terms  of  infarct  size  or  rate  of  rein- 
farction. None  of  the  trials  has  shown  a reduction  in 
either  acute  or  long-term  mortality.  In  fact,  some  trials 


Figure  6. — Data  from  the  Survival  and  Ventricular  Enlargement 
trial  shows  a 19%  risk  reduction  in  long-term  mortality  with 
captopril  therapy  after  myocardial  infarction  in  patients  with  a 
left  ventricular  ejection  fraction  of  less  than  40%  ( P = .02).  The 
number  of  patients  observed  at  each  time  point  is  indicated  at 
the  bottom  of  the  graph  (from  Pfeffer  et  al40). 
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have  indicated  a slight  trend  in  the  opposite  direction. 
Thus,  the  use  of  nifedipine  in  myocardial  infarction  can- 
not be  recommended. 

The  first  Danish  Verapamil  Infarction  Trial  (DAVIT- 
I)  randomly  assigned  1,436  patients  with  acute  MI  to 
receive  placebo  or  an  IV  bolus  of  verapamil  followed  by 
oral  verapamil.''4  The  study  showed  no  significant  differ- 
ence in  mortality  or  reinfarction  at  six  months.  The 
second  Danish  Verapamil  Infarction  Trial  (DAVIT-II) 
randomly  assigned  more  than  1,600  patients  to  receive 
placebo  versus  verapamil  therapy,  begun  in  the  second 
week  after  acute  MI.45  At  a mean  follow-up  of  16 
months,  there  was  no  significant  difference  in  mortality, 
but  verapamil  treatment  significantly  reduced  the  com- 
bined incidence  of  death  or  reinfarction.  The  effect 
appeared  to  be  greatest  in  patients  without  heart  failure. 

Two  trials  have  assessed  the  effects  of  diltiazem  use 
in  patients  with  acute  MI.  In  the  Diltiazem  Reinfarction 
Study  of  non-Q-wave  infarctions,  treatment  with  dilti- 
azem was  initiated  24  to  72  hours  after  acute  MI  and  con- 
tinued for  as  long  as  14  days.46  Diltiazem  use  reduced  the 
rate  of  early  reinfarction  by  51%  and  the  frequency  of 
severe  angina  by  49%.  There  was  no  significant  effect  on 
mortality,  however.  In  the  Multicenter  Diltiazem 
Postinfarction  Trial,  2,466  patients  were  randomly 
assigned  to  receive  diltiazem  or  placebo  within  3 to  15 
days  after  acute  MI.47  Total  mortality  rates  were  nearly 
identical  in  the  two  treatment  groups.  A subgroup  analy- 
sis revealed  that  in  patients  without  radiographic  pul- 
monary congestion,  diltiazem  use  reduced  the  incidence 
of  cardiac  events  (death  or  nonfatal  infarction).  In  those 
patients  with  radiographic  pulmonary  congestion,  dilti- 
azem therapy  was  associated  with  an  increase  in  the 
number  of  cardiac  events.  A similar  effect  was  noted 
with  respect  to  the  ejection  fraction,  which  was  dichoto- 
mized at  40%. 

Thus,  the  routine  use  of  calcium  channel  antagonists 
cannot  be  justified  in  patients  with  acute  MI  on  the  basis 
of  available  data.  The  use  of  diltiazem  or  verapamil  may 
be  of  benefit  in  patients  with  well-preserved  left  ventric- 
ular function,  but  these  patients  compose  a group  whose 
prognosis  is  good  regardless  of  adjunctive  drug  therapy. 

Magnesium  Sulfate 

The  use  of  magnesium  sulfate  has  several  possible 
benefits  in  acute  MI.  In  experimental  models,  it  acts  to 
dilate  coronary  vessels,  stabilize  cell  membranes, 
decrease  platelet  aggregation,  and  reduce  infarct  size. 
Magnesium  opposes  calcium  entry  into  cells,  which  has 
been  implicated  in  reperfusion  injury.48  In  addition,  mag- 
nesium is  inexpensive  and  safe  to  administer. 

A meta-analysis  of  six  trials  of  magnesium  sulfate  use 
in  patients  with  acute  MI  revealed  about  a 50%  reduction 
in  mortality. 49  These  data  prompted  the  Second  Leicester 
Intravenous  Magnesium  Intervention  Trial  (LIMIT-2), 
which  randomly  assigned  2,300  patients  to  receive 
placebo  versus  IV  magnesium  sulfate,  administered  at  a 
median  of  three  hours  after  the  onset  of  chest  pain  and 
continued  for  24  hours.50  The  28-day  mortality  was 


reduced  by  24%,  and  the  incidence  of  left  ventricular  fail- 
ure was  reduced  by  25%  in  the  magnesium-treated 
patients,  results  that  achieved  borderline  significance. 
Subgroup  analysis  indicated  that  the  benefit  of 
magnesium  use  was  independent  of  treatment  with  throm- 
bolytic agents,  aspirin,  (3-blockers,  or  calcium  channel 
blockers.  The  promising  results  of  LIMIT-2  prompted  fur- 
ther investigation  of  the  possible  role  of  magnesium  sul- 
fate in  the  much  larger  ISIS-4  trial.  In  58,000  patients,32 
administering  IV  magnesium  sulfate  did  not  appear  to 
confer  any  mortality  benefit  compared  with  the  open  con- 
trol group.  The  reason  for  the  differences  in  the  results  of 
these  two  studies  is  unclear.  The  dose  of  magnesium  was 
nearly  identical.  An  intriguing  hypothesis  is  that  early 
administration  of  magnesium  is  required  to  achieve  a ther- 
apeutic benefit.  The  median  time  to  administration  was 
three  hours  in  LIMIT-2,  but  eight  hours  in  the  ISIS-4  trial. 
In  animal  models,  the  beneficial  effects  of  magnesium 
therapy  have  been  greatest  when  it  is  given  before  reper- 
fusion, perhaps  reducing  reperfusion  injury.  Thus,  it  is 
possible  that  in  ISIS-4,  magnesium  was  administered  too 
late  to  have  a beneficial  effect. 

Thus,  the  therapeutic  role  of  magnesium  sulfate  in 
acute  MI  remains  in  question.  The  drug  can  be  adminis- 
tered safely  to  patients  who  do  not  have  hypotension, 
renal  failure,  bradycardia,  or  heart  block.  Current  data, 
however,  make  its  use  reasonable  only  in  patients  with- 
out contraindications  in  whom  treatment  can  be  initiated 
soon  after  the  onset  of  symptoms. 

Antiarrhythmic  Agents 

Prophylactic  Lidocaine  Hydrochloride 

Lidocaine  hydrochloride  is  effective  in  preventing 
primary  ventricular  tachycardia  or  fibrillation  during  the 
initial  24  to  48  hours  after  acute  MI.  In  the  past,  the  pro- 
phylactic use  of  lidocaine  was  recommended  for  patients 
with  acute  MI,  regardless  of  the  occurrence  of  “warning 
arrhythmias” — multifocal,  frequent,  or  early  premature 
ventricular  contractions  or  nonsustained  ventricular 
tachycardia.  The  results  of  a randomized  trial  and  a meta- 
analysis of  several  smaller  trials  suggest  that  this  strate- 
gy does  not  improve  mortality  and,  in  fact,  may  increase 
mortality  during  the  treatment  period. 51,52  Thus,  the 
strategy  of  using  prophylactic  lidocaine  in  all  patients 
with  acute  MI  cannot  be  recommended. 

Chronic  Suppressive  Antiarrhythmic  Therapy 

A substantial  portion  of  the  mortality  following  acute 
MI  is  the  result  of  sudden  cardiac  death,  presumably  as 
a consequence  of  ventricular  arrhythmias.  Furthermore, 
frequent  ventricular  ectopy  after  acute  MI  has  been  iden- 
tified as  a risk  factor  for  sudden  death.  Therefore,  the 
attempted  suppression  of  ventricular  ectopy  was  a logi- 
cal strategy  to  reduce  mortality  after  acute  MI. 
Unfortunately,  the  results  of  the  Cardiac  Arrhythmia 
Suppression  Trial  failed  to  support  this  concept.53  In  this 
trial,  patients  who  had  sustained  an  acute  MI  six  days  to 
two  years  before  enrollment  and  had  more  than  six 
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premature  ventricular  contractions  per  hour  but  no  ven- 
tricular tachycardia  episode  longer  than  15  consecutive 
beats  were  randomly  assigned  to  receive  either  placebo 
or  a type  Ic  antiarrhythmic  agent  (flecainide,  encainide, 
or  moricizine).  An  unexpected,  significant  increase  in 
the  incidence  of  sudden  death  and  total  mortality  was 
found  in  the  treated  group.  This  adverse  outcome  was 
thought  to  be  due  to  the  drugs'  proarrhythmic  properties. 
Thus,  the  use  of  type  Ic  agents  should  be  avoided  in 
patients  who  have  had  acute  MI,  and  any  antiarrhythmic 
agent  should  be  subjected  to  the  careful  scrutiny  of  large 
randomized,  prospective  trials  before  its  use  can  be  rou- 
tinely recommended  in  these  patients. 

Amiodarone 

Amiodarone  is  thought  to  have  fewer  proarrhythmic 
effects  than  conventional  antiarrhythmic  agents.  There- 
fore, several  trials  have  been  undertaken  to  evaluate 
whether  empiric  amiodarone  therapy  can  reduce  mortal- 
ity in  patients  who  have  had  acute  MI.  Two  small  stud- 
ies have  been  completed,  and  two  larger  trials  are 
currently  underway. 

In  a study  in  Poland,  more  than  600  patients  who  had 
had  acute  MI  and  who  were  ineligible  to  receive  13- 
blockers  (because  of  heart  failure,  diabetes  mellitus,  asth- 
ma, or  peripheral  vascular  disease)  were  randomly 
assigned  to  receive  either  placebo  or  amiodarone  (target 
dose,  400  mg  per  day)  for  a year.54  Active  treatment 
resulted  in  a borderline-significant  reduction  in  cardiac 
mortality. 

The  Basel  Antiarrhythmic  Study  of  Infarct  Size 
(BASIS)  randomly  assigned  patients  with  complex  ven- 
tricular arrhythmias  after  acute  MI  to  one  of  three 
groups55:  "individualized"  antiarrhythmic  therapy  (quini- 
dine,  mexilitene,  diisopyramide,  flecainide.  or  sotalol, 
based  on  the  results  of  Holter  monitoring);  low-dose 
empiric  amiodarone,  200  mg  per  day;  or  open  control. 
During  the  one-year  follow-up,  the  mortality  rates  were 
10%  in  the  individualized  therapy  group.  5%  in  the  amio- 
darone group,  and  13%  in  the  control  group  (Figure  7), 
representing  a borderline-significant  survival  advantage 
for  the  amiodarone-treated  patients. 

These  early  small  trials  suggest  that  the  use  of  amio- 
darone may  improve  survival  in  selected  patients  who 
have  had  acute  MI.  Several  key  questions  remain  unan- 
swered, however.  How  does  amiodarone  therapy  compare 
with  the  use  of  (3-blockers  in  reducing  mortality?  Are 
there  any  additive  benefits  of  the  two  classes  of  drugs? 
Which  subgroups  of  patients  derive  the  greatest  benefit 
from  amiodarone?  Two  larger  trials  in  progress,  the 
Canadian  Amiodarone  Myocardial  Infarction  Trial 
(CAMIAT)  and  the  European  Myocardial  Infarction 
Amiodarone  Trial  (EMIAT),  promise  to  shed  light  on 
these  and  other  questions. 

Aspirin  and  Oral  Anticoagulants 

Aspirin 

The  use  of  aspirin  in  acute  MI  was  evaluated  in  the 
ISIS-2  trial.9  In  this  study,  17,187  patients  presenting 


Figure  7. — Data  from  the  Basel  Antiarrhythmic  Study  of  Infarct 
Size  shows  a borderline  statistically  significant  ( P<  .05)  improve- 
ment in  survival  with  amiodarone  therapy  after  myocardial 
infarction  in  patients  with  complex  ventricular  ectopy  (from 
Burkart  et  alss). 

within  24  hours  of  symptoms  were  randomly  assigned  to 
receive  streptokinase,  aspirin,  both,  or  neither.  Half  of  the 
initial  aspirin  dose  was  chewed  for  more  rapid  absorp- 
tion. Mortality  was  reduced  by  23%  in  the  aspirin-only 
group,  25%  in  the  streptokinase-only  group,  and  42%  in 
the  group  receiving  both  aspirin  and  streptokinase.  Thus, 
taking  aspirin  alone  reduces  the  mortality  from  acute  MI 
and  appears  to  exert  an  additive  effect  when  combined 
with  streptokinase.  Therefore,  it  is  imperative  that  all 
patients  receiving  thrombolytic  therapy  be  treated  simul- 
taneously with  aspirin.  In  patients  who  are  not  candidates 
for  thrombolysis,  aspirin  therapy  should  be  initiated  as 
soon  as  possible,  whenever  possible. 

To  date,  six  randomized,  placebo-controlled  trials  of 
secondary  prevention  with  aspirin  have  been  conducted. 
Although  the  use  of  aspirin  tended  to  reduce  mortality, 
no  significant  benefit  from  therapy  was  shown  in  any 
single  study,  possibly  because  of  inadequate  statistical 
power.  Pooling  of  data  indicates  that  long-term  aspirin 
therapy  results  in  a 10%  to  15%  reduction  in  mortality 
and  a 20%  to  30%  reduction  in  the  incidence  of 
reinfarction. 34  As  a result,  the  use  of  aspirin  is  recom- 
mended for  the  secondary  prevention  of  cardiovascular 
morbidity  and  mortality  after  acute  MI. 

Oral  Anticoagulants 

Warfarin  sodium  has  been  used  to  treat  acute  MI  for 
more  than  30  years.  Until  recently,  however,  there  has 
been  a dearth  of  well-controlled  data  supporting  its  use. 
The  Warfarin  Reinfarction  Study  (WARIS)  was 
designed  to  assess  the  efficacy  of  warfarin  use  in  reduc- 
ing mortality  and  the  incidence  of  reinfarction  after 
acute  MI.56  Patients  were  randomly  assigned  at  a mean 
of  27  days  following  acute  MI  to  receive  warfarin  (target 
international  normalized  ratio  [INR],  2.8  to  4.8)  or 
placebo.  An  intention-to-treat  analysis  revealed  a 24% 
reduction  in  mortality  and  a 34%  reduction  in  the  inci- 
dence of  acute  MI  during  a mean  follow-up  of  37 
months  (Figure  8).  In  addition,  there  was  a 55%  reduc- 
tion in  the  incidence  of  stroke.  This  was  achieved  at  the 
expense  of  a slightly  higher  incidence  of  major  bleeding. 
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In  the  Anticoagulants  in  the  Secondary  Prevention  of 
Events  in  Coronary  Thrombosis  (ASPECT)  trial, 
patients  were  randomly  assigned  to  receive  an  oral  anti- 
coagulant (INR  2.8  to  4.8)  versus  placebo.57  More  than 
3,400  patients  were  randomly  assigned  within  six  weeks 
of  discharge  after  acute  MI  and  observed  for  a mean  of 
37  months.  There  was  no  significant  difference  in  mor- 
tality or  the  incidence  of  recurrent  acute  MI  or  stroke  as 
individual  end  points.  Event-free  survival — without 
death,  acute  MI,  stroke,  or  bleeding — was  significantly 
greater  in  the  anticoagulant  group,  however. 

Emboli  from  left  ventricular  mural  thrombus  due  to 
acute  MI  account  for  15,000  to  25,000  strokes  each  year. 
Mural  thrombus  formation  is  most  likely  to  occur  in 
patients  with  anterior  MI  with  substantial  regional  wall 
motion  abnormality,  in  whom  the  incidence  may  be  as 
high  as  30%  to  40%.58  The  risk  of  suffering  an  event  is 
greatest  in  the  first  ten  days  after  the  infarction,  but  per- 
sists for  one  to  three  months.  A meta-analysis  of  antico- 
agulation trials  suggests  that  the  incidence  of  mural 
thrombus  occurring  after  acute  anterior  MI  can  be 
reduced  with  these  agents.59  In  addition,  treatment  with 
anticoagulants  appears  to  reduce  the  rate  of  systemic 
embolization  in  patients  with  a known  mural  thrombus. 

Although  the  administration  of  warfarin  may  reduce 
morbidity  and  mortality  after  acute  MI,  it  is  unclear 
whether  its  use  confers  greater  benefit  than  that  of 
aspirin  or  whether  less  intensive  anticoagulation  regi- 
mens would  be  equally  effective  with  fewer  bleeding 
complications.  Patients  at  high  risk  for  mural  thrombus 
or  with  known  mural  thrombus  should  certainly  be  treat- 
ed with  systemic  anticoagulation,  initially  with  heparin 
and  then  with  an  oral  anticoagulant. 

Summary 

In  large  part  because  of  the  interventions  described  in 
the  preceding  pages,  the  survival  following  hospital 
admission  for  acute  MI  has  increased  dramatically  over 
the  past  25  years.  Survival  over  the  first  30  days  after 
hospital  admission  has  risen  from  about  75%  in  1970  to 
about  90%  today.60  Many  therapeutic  decisions  faced  by 
physicians,  however,  are  not  yet  firmly  grounded  in  the 
results  of  large,  randomized,  prospective  clinical  trials. 
There  is  still  no  substitute  for  sound  and  seasoned  clini- 
cal judgment  based  on  the  assessment  of  each  patient’s 
condition. 

Furthermore,  the  interactive  effects  among  several 
interventions  that  are  effective  individually  remain  uncer- 
tain in  many  cases.  Clearly,  early  thrombolytic  therapy  is 
a pivotal  intervention  to  reduce  mortality  in  acute  MI. 
Percutaneous  transluminal  coronary  angioplasty,  if  it  can 
be  performed  expeditiously,  may  be  an  effective  alterna- 
tive to  thrombolysis.  The  immediate  use  of  aspirin  and  the 
early  initiation  of  ACE  inhibition  have  been  shown  to 
convey  survival  benefit  with  or  without  thrombolytic  ther- 
apy. Long-term  treatment  with  either  aspirin  or  warfarin  is 
indicated  in  suitable  patients,  but  the  optimal  choice 
between  these  two  drugs  is  not  established.  Immediate  IV 


Days 


Figure  8. — A reduction  in  mortality  after  myocardial  infarction 
is  shown  with  warfarin  therapy.  The  data  are  from  the  Warfarin 
Reinfarction  Study.  Much  of  the  mortality  reduction  may  be  due 
to  a reduced  incidence  of  stroke  (from  Smith  et  al56). 

(3-blockade  and  the  early  use  of  nitrate  preparations 
should  be  reserved  for  patients  whose  hemodynamic  state 
or  symptoms  suggest  a specific  benefit;  the  ubiquitous 
application  of  these  treatments  has  not  been  shown  to 
reduce  mortality,  however.  Because  of  the  pronounced 
benefit  of  long-term  oral  (3-blockade  in  reducing  mortality 
after  MI  in  trials  done  before  the  availability  of  throm- 
bolytic therapy,  it  is  reasonable  to  continue  to  use  these 
agents.  The  benefit  of  long-term  (3-blockade  is  likely  to  be 
greatest  in  patients  with  reduced  left  ventricular  function. 
We  recommend  the  use  of  both  a (3-blocker  and  an  ACE 
inhibitor,  if  tolerated.  Antiarrhythmic  drug  therapy  should 
be  undertaken  cautiously  in  patients  who  have  had  an  MI 
and  reserved  primarily  for  patients  with  sustained,  symp- 
tomatic, or  hemodynamically  compromising  dysrhyth- 
mias. It  is  hoped  that  the  role  of  amiodarone  in  these 
patients  will  be  clarified  by  large,  ongoing  clinical  trials. 
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Strategies  for  Preventing  Type  I 
Diabetes  Mellitus 

CHARLES  F.  VERGE,  MB,  BS,  PhD,  and  GEORGE  S.  EISENBARTH,  MD,  PhD,  Denver,  Colorado 

Type  I diabetes  mellitus  is  a chronic  autoimmune  disease  in  which  there  is  T cell-mediated  destruction 
of  the  pancreatic  beta  cells.  Susceptibility  to  the  disease  is  determined  by  several  genes,  with  HLA 
genes  having  the  strongest  effect.  The  onset  of  the  disease  is  predictable,  at  least  in  the  relatives  of 
affected  persons,  using  a combination  of  autoantibody  measurements,  intravenous  glucose  tolerance 
testing,  and  genetic  typing.  The  disease  may  be  preventable,  and  several  large  clinical  trials  are  now 
underway  to  test  whether  interventions  such  as  administering  low-dose  insulin  or  the  use  of  nicoti- 
namide can  prevent  the  onset  of  diabetes  in  at-risk  relatives. 

(Verge  CF,  Eisenbarth  GS:  Strategies  for  preventing  type  I diabetes  mellitus.  West  J Med  1 996;  1 64:249-255) 


Type  I diabetes  mellitus  is  a chronic  autoimmune 
disease  in  which  there  is  T cell-mediated  destruction 
of  the  pancreatic  beta  cells.1  The  knowledge  that  type  I 
diabetes  is  an  autoimmune  disorder  is  concordant  with 
the  relatively  frequent  association  with  additional 
autoimmune  diseases,  either  in  affected  persons  or  other 
family  members.  These  associated  autoimmune  diseases 
include  hypothyroidism.  Graves’  disease,  celiac  disease, 
pernicious  anemia,  and  Addison’s  disease. 

First-degree  relatives  of  patients  with  type  I diabetes 
mellitus  have  an  increased  risk  (about  6%)  of  diabetes 
developing.2  Studies  of  autoantibody-positive  relatives 
who  have  been  observed  to  the  onset  of  diabetes  indicate 
that  beta-cell  autoimmunity  may  be  evident  for  many 
years  before  the  disease  develops.3'5  Thus,  although  the 
presentation  with  type  I diabetes  mellitus  is  often  acute,  it 
is  now  clear  that  its  onset  is  preceded  by  a relatively  long 
prediabetic  period  during  which  autoimmune  beta-cell 
destruction  occurs.  Consequently,  a window  of  opportu- 
nity exists  during  which  intervention  might  preserve  the 
remaining  beta  cells,  thereby  preventing  diabetes  and  its 
long-term  complications.  If  autoimmune  beta-cell 
destruction  could  even  be  slowed,  rather  than  completely 
suppressed,  diabetes  might  be  prevented  from  occurring 
during  a person’s  lifetime. 

Intervention  trials  depend  on  the  ability  to  identify 
persons  who  are  at  increased  risk  for  a progression  to 
diabetes.  Relatives  at  risk  for  type  I diabetes  mellitus 
can  now  be  identified  during  the  prediabetic  period  by  a 
combination  of  tests.  These  currently  include  the 
measurement  of  autoantibodies,  the  measurement  of  first- 
phase  insulin  response  with  an  intravenous  glucose  toler- 
ance test  (IVGTT),  and  HLA  typing.  We  discuss  a series 
of  stages  of  “prediabetes”  during  which  intervention  may 


be  effective,  briefly  review  the  tests  used  to  identify  at- 
risk  persons,  and  describe  the  large-scale  clinical  trials 
that  are  currently  underway.* 

Stages  of  Prediabetes 

Figure  1 shows  a conceptual  framework  for  stages  in 
the  development  of  type  I diabetes  mellitus.  The  usual 
time  scale  over  which  these  stages  proceed  can  be  mea- 
sured in  years,  although  the  existence  of  some  cases  of 
type  I diabetes  mellitus  occurring  in  the  first  year  of  life 
indicates  that  this  time  scale  may  occasionally  be  com- 
pressed. Although  it  is  likely  that  earlier  intervention  at 
a stage  when  the  beta-cell  mass  is  relatively  intact  may 
be  more  effective,  the  possible  toxicity  of  any  interven- 
tion needs  to  be  balanced  against  the  lesser  degree  of 
certainty  with  which  high-risk  persons  can  be  identified 
early  in  the  process. 

Stage  1 — Genetic  Susceptibility 

A susceptibility  to  type  I diabetes  mellitus  is  probably 
determined  by  several  different  genetic  loci.  Despite 
familial  clustering  of  the  disease,  there  is  no  identifiable 
mendelian  pattern  of  inheritance.  A first-degree  relative 
has  about  a 10-fold  to  15-fold  increase  in  risk,  even 
though  90%  of  persons  in  whom  diabetes  develops  have 
no  relative  with  the  disease.  Among  the  genetic  loci 
implicated  in  type  I diabetes,  the  HLA  region  on  the  short 
arm  of  chromosome  6 has  the  strongest  effect.6  No  muta- 
tion resulting  in  a nonfunctioning  gene  product  has  been 
identified.  Instead,  polymorphisms  (normal  variants)  of 
various  genes  are  associated  with  susceptibility  and  resis- 


*See  also  the  editorial  by  J.  Palmer,  MD,  “Prevention  of  Insulin-Dependent 
Diabetes  Mellitus — Wishful  Thinking,  or  Reality?”  on  pages  277-278  of  this  issue. 
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ABBREVIATIONS  USED  IN  TEXT 

BCG  = bacille  Calmette-Guerin 
DPT-I  = Diabetes  Prevention  Trial.  Type  I 
ENDIT  = European-Canadian  Nicotinamide  Diabetes 
Intervention  Trial 

GAD  = glutamic  acid  decarboxylase 
ICA  = islet  cell  autoantibodies 
IGF-1  = insulin-like  growth  factor  1 
IVGTT  = intravenous  glucose  tolerance  test 
JDF  = Juvenile  Diabetes  Foundation 
NAD  = nicotinamide  adenine  dinucleotide 
NOD  = nonobese  diabetic 


tance.  Serologic  HLA  typing  indicates  that  susceptibility 
is  associated  with  DR3  and  DR4  haplotypes  (Figure  2), 
whereas  DR3/DR4  heterozygosity  confers  the  highest 
risk.7  Molecular  HLA  typing  has  revealed  many  more 
alleles  than  could  be  distinguished  by  serologic  typing. 
Each  allele  at  each  locus  is  now  given  a four-digit 
number— for  example,  DQA1  *0301 — that  specifies  a 
unique  amino  acid  sequence.8  Comparison  of  the  haplo- 
types conferring  susceptibility  and  resistance  in  different 
racial  groups  has  suggested  that  susceptibility  maps  most 
closely  to  the  DQA1  and  DQB1  genes  (Figure  2).911  The 
products  of  these  genes  are  a and  (3  chains  that  come 
together  to  form  the  DQ  molecule.  DQ  molecules  have 
the  function  of  presenting  antigens  to  CD4"  T cells. 
Determinants  on  both  chains  affect  antigen  binding,  and 
it  has  been  suggested  that  a number  of  combinations  of 
DQA1  and  DQB1  alleles  are  associated  with  a suscepti- 
bility to  type  I diabetes  mellitus.12  Molecular  typing  of 
HLA  loci,  including  DQA1  and  DQB1,  can  readily  be 
done  using  simple  DNA  probes.13  HLA  typing  is  useful 
as  a marker  of  risk  in  the  general  population.  At  birth 
about  2%  of  American  children  carry  the  highest-risk 
genotype  DR3/DR4  (DQA1*0501-DQB1*0201/DQA1* 
030 1 -DQB 1*0302).  Such  persons  make  up  a third  of  all 


Figure  1 . — The  graph  is  a conceptual  framework  of  stages  in  the 
development  of  type  I diabetes  mellitus  in  which  beta-cell  mass 
is  plotted  against  time.  At  each  stage,  examples  of  possible 
interventions  are  listed  that  may  be  considered  for  a trial.  BCG 
= bacille  Calmette-Guerin,  IVGTT  = intravenous  glucose  toler- 
ance test 
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Figure  2. — The  HLA-DR  and  DQ  genes  on  the  short  arm  of  chro- 
mosome 6 are  shown,  indicating  the  common  haplotypes  of 
alleles  conferring  susceptibility  and  resistance  to  type  I diabetes 
mellitus  in  whites.  Serologic  typing  is  shown  in  bold  type, 
together  with  molecular  typing  at  the  DRB1,  DQA1,  and  DQB1 
loci.  The  sequence  of  DRA  is  not  polymorphic — that  is,  it  is  the 
same  in  everyone.  The  highest  risk  is  conferred  by  the  combina- 
tion of  DR3  and  DR4  haplotypes,  one  inherited  from  each  parent. 

cases  of  type  1 diabetes  mellitus7  and  have  a risk  equiva- 
lent to  first-degree  relatives  of  an  affected  person.  In  con- 
trast, the  DR2  (DQA1  *0102-DQB  1*0602)  haplotype 
confers  strong  protection  from  diabetes  (Figure  2),14  even 
in  autoantibody-positive  persons.15 

Apart  from  HLA,  a second  genetic  locus  associated 
with  type  I diabetes  mellitus  is  a polymorphism  near  the 
insulin  gene  on  the  short  arm  of  chromosome  1 1 .1<Hl8  This 
locus  may  be  of  less  value  in  prediction  because  it  has  a 
considerably  weaker  effect  than  HLA,  and  the  disease- 
associated  allele  is  common  in  the  general  population. 
Additional  loci,  each  with  a relatively  weak  contribution 
to  the  familial  clustering  of  diabetes,  are  being  defined. 

Environmental  factors  may  be  involved  in  precipitat- 
ing or  suppressing  autoimmunity  in  genetically  suscepti- 
ble persons  (see  Figure  1).  A role  for  environmental 
factors  is  suggested  by  the  relatively  low  (about  35%) 
concordance  for  type  I diabetes  mellitus  in  identical 
twins,19-20  although  two  thirds  of  long-term  discordant 
twins  have  evidence  of  beta-cell  autoimmunity.21 
Alternative  explanations  for  the  observed  low  concor- 
dance include  the  different  T-cell  repertoires  of  identical 
twins  (due  to  a random  rearrangement  of  T cell-receptor 
genes)  and  the  possibility  of  somatic  mutation  at  an 
unidentified  susceptibility  locus.  Additional  evidence 
implicating  environmental  factors  in  type  I diabetes 
includes  the  increased  incidence  rates  observed  in  certain 
migrant  populations22-23  and  the  rapidly  rising  incidence 
rates  recently  documented  in  several  European  coun- 
tries,24-30 too  fast  to  be  caused  by  an  increased  number  of 
diabetogenic  genes  in  the  population. 

Patients  with  congenital  rubella  have  a markedly 
increased  incidence  of  type  I diabetes  mellitus31-32  and  of 
thyroid  autoimmunity.33  A decreased  CD4:CD8  ratio  in 
patients  with  congenital  rubella  suggests  that  this 
infection  may  cause  persisting  alterations  in  the  immune 
system.34  Apart  from  congenital  rubella,  no  specific 
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infection  has  yet  been  conclusively  identified  as  a trigger 
for  type  I diabetes,  although  there  are  many  suggestive 
reports.35-38  In  contrast,  infections  with  a variety  of 
pathogens  nonspecifically  reduce  the  incidence  of  dia- 
betes in  both  animal  models  of  autoimmune  diabetes,  the 
nonobese  diabetic  (NOD)  mouse  and  the  BB  rat.39 
Perhaps  in  a similar  manner,  vaccination  with  complete 
Freund's  adjuvant40  or  bacille  Calmette-Guerin  (BCG) 
(which  contains  complete  Freund’s  adjuvant)41  prevents 
diabetes  in  NOD  mice,  apparently  by  the  induction  of 
regulatory  immune  cells.42-44 

Dietary  factors  have  also  been  implicated  in  type  I 
diabetes  mellitus.  The  early  introduction  of  artificial 
feeding  in  infancy  has  been  associated  with  increased 
risk  in  several  retrospective  case-control  studies.45-48  In 
the  BB  rat  model  of  autoimmune  diabetes,  adding  cow’s 
milk  to  the  diet  increases  the  incidence  of  the  disease.49 

Intervention  at  the  stage  of  genetic  susceptibility, 
before  the  appearance  of  any  detectable  immunologic 
abnormalities,  might  be  based  on  screening  cord  blood 
for  high-risk  HLA  genotypes.  Low-toxicity  interventions 
such  as  the  removal  of  cow’s  milk  from  an  infant’s  diet  or 
BCG  vaccination  may  be  suitable  for  intervention  at  this 
early  stage.  The  initial  end  point  of  such  a trial  could  be 
the  reduced  appearance  of  autoantibodies  in  treated  sub- 
jects. Studies  in  the  offspring  of  diabetic  parents  have 
found  that  autoantibodies  frequently  appear  in  early 
infancy.50  A Finnish  trial  will  test  the  effect  of  excluding 
cow’s  milk  proteins  from  the  diet  of  infants  who  have  a 
first-degree  relative  with  type  I diabetes  mellitus.51  A non- 
randomized  trial  of  BCG  vaccination  in  17  patients  with 
newly  diagnosed  type  I diabetes  showed  a higher  rate  of 
temporary  remission  than  in  historical  controls,  suggest- 
ing that  the  destruction  of  residual  beta  cells  present  at 
diagnosis  may  have  been  slowed.41  The  effect  of  BCG 
vaccination  at  an  earlier  stage  has  not  yet  been  evaluated 
in  humans.  Vaccination  to  prevent  a specific  infection  that 
triggers  autoimmunity  in  genetically  susceptible  persons 
is  another  possibility,  if  such  an  infection  could  be  identi- 
fied. Finally,  in  animal  models,  “vaccination”  with  impor- 
tant autoantigens,  such  as  a peptide  fragment  of  the  B 
chain  of  insulin52  and  glutamate  decarboxylase  (GAD),53,54 
prevents  diabetes.  Autoantigen  vaccination  for  the  pre- 
vention of  diabetes  is  a pathway  likely  to  be  pursued. 

Stage  2 — Immunologic  Abnormalities 

In  the  second  stage  of  prediabetes,  immunologic 
abnormalities,  including  autoantibodies,  appear  (see 
Figure  1 ).  The  presence  of  high  titers  of  islet  cell  autoan- 
tibodies (ICA)  has  proved  to  be  the  single  most  useful 
predictive  test  in  screening  relatives, 3-4-55  perhaps  because 
antibodies  directed  against  several  different  autoantigens 
within  the  islet  can  be  detected  simultaneously.  Islet  cell 
autoantibodies  are  measured  by  an  indirect  immunoflu- 
orescence assay,  in  which  autoantibodies  in  a patient’s 
serum  bind  to  antigens  present  in  frozen  sections  of  nor- 
mal human  pancreas  and  are  made  visible 
on  microscopy  by  fluorescently  labeled  anti-human 
immunoglobulin  G.  Serum  specimens  with  a positive 


reaction  are  retested  in  serial  dilutions  to  determine  the 
end-point  titer,  which  is  converted  to  standard  Juvenile 
Diabetes  Foundation  (JDF)  units.56 

The  ICA  assay  is  only  semiquantitative,  however,  and 
has  proved  difficult  to  standardize,  partly  because  of  vari- 
ation in  the  pancreatic  substrate.  Landin-Olsson  found 
major  differences  in  the  ICA  results  obtained  using  five 
different  pancreases  in  the  same  assay,  despite  standard- 
ization in  JDF  units.57  In  addition,  a third  of  relatives  pro- 
gressing to  diabetes  during  follow-up  are  negative  for 
ICA  on  initial  testing.4  As  an  alternative,  radioassays  that 
measure  autoantibodies  directed  against  purified  antigens 
are  now  available.  These  include  assays  for  autoantibod- 
ies against  insulin,58  GAD,59  and  a tyrosine  phosphatase 
molecule  called  ICA512  or  IA2.60-62  The  measurement  of 
antibodies  against  multiple  biochemically  characterized 
autoantigens  by  radioassay  may  soon  replace  the  ICA 
assay.  The  radioassays  have  the  advantages  of  high 
throughput  and  reproducibility.  We  have  evaluated  the 
use  of  three  assays  in  combination:  insulin,  GAD,  and 
ICA512.  Preliminary  data  indicate  that  98%  of  relatives 
progressing  to  diabetes  have  one  or  more  of  these  autoan- 
tibodies. Relatives  who  have  at  least  two  of  these  anti- 
bodies have  a high  risk  of  progression  to  diabetes  (68% 
within  5 years),  whereas  those  with  only  a single  autoan- 
tibody have  a relatively  low  risk  (15%  within  5 years). 
This  is  consistent  with  the  paradoxical  finding  that  a 
subgroup  of  relatives  strongly  positive  for  ICA  has  a low 
risk  of  progression  to  diabetes.  This  subgroup  has  a 
particular  pattern  of  ICA  staining,6364  with  antibodies 
reacting  only  with  GAD  and  with  no  other  autoantigen.65 

Interventions  suitable  for  stage  2 might  include 
nicotinamide  and  oral  antigen  administration  (oral  toler- 
ance). Nicotinamide,  a B-group  vitamin  derived  from 
nicotinic  acid,  protects  the  beta  cell  from  free  radicals 
that  may  be  involved  in  autoimmune  destruction.  Free 
radicals,  including  nitric  oxide,  impair  respiratory 
enzymes  and  cause  DNA  strand  breaks.  DNA  strand 
breaks  in  turn  are  repaired  by  poly(ADP-ribose)  poly- 
merase, an  enzyme  that  uses  nicotinamide  adenine  dinu- 
cleotide (NAD)  as  a cofactor.  Nicotinamide  provides  a 
source  of  NAD,  and  this  is  hypothesized  to  prevent  cell 
death  that  would  otherwise  occur  due  to  massive  NAD 
depletion  after  free  radical  damage.  In  high  concentra- 
tion, it  also  inhibits  poly(ADP-ribose)  polymerase,  fur- 
ther increasing  the  amount  of  NAD  available  to  the  beta 
cell.  Thus,  nicotinamide  appears  to  act  at  the  final  stage 
of  beta-cell  destruction  by  ameliorating  the  effects  of 
autoimmune  attack. 

Nicotinamide  given  early  in  life  prevents  diabetes  in 
NOD  mice,66  but  not  in  BB  rats.67  Several  small  random- 
ized trials  of  nicotinamide  administration  in  humans  with 
newly  diagnosed  type  I diabetes  mellitus  have  been  con- 
ducted, using  C-peptide  as  an  index  of  residual  beta-cell 
function.  These  trials  have  produced  conflicting  results. 
One  trial,  using  a dose  of  3 grams  per  day,  showed  the 
preservation  of  C-peptide  secretion  compared  with  the 
placebo  group,68  but  three  others  (using  lower  doses) 
found  no  significant  difference.69-71  No  side  effects  were 
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observed  except  for  recurrent  diarrhea  in  a single 
patient.68  Pilot  data  in  autoantibody-positive  relatives  is 
limited.  In  one  report,  nicotinamide  had  no  apparent 
effect  in  three  ICA-positive  relatives  with  abnormal 
results  on  IVGTTs,  suggesting  that  nicotinamide  may  be 
ineffective  if  given  late  in  the  prediabetic  period  (stage  3 
of  Figure  1 ).72  There  was,  however,  some  evidence  for  an 
effect,  compared  with  historical  controls,  in  a nonran- 
domized trial  in  which  14  ICA-positive  children  with 
abnormal  IVGTTs  received  as  much  as  3 grams  per  day.73 
In  another  nonrandomized  trial.  ICA  screening  was 
offered  to  healthy  children  aged  5 to  7 years  attending  a 
subset  (40%)  of  the  schools  in  Auckland,  New  Zealand. 
Nicotinamide  was  given  to  those  children  found  to  be 
ICA-positive,  and  subsequently  a lower-than-expected 
incidence  of  diabetes  was  reported  among  children 
attending  the  screened  schools.74 

The  European-Canadian  Nicotinamide  Diabetes 
Intervention  Trial  (ENDIT)  will  test  the  ability  of  nico- 
tinamide to  prevent  type  I diabetes  mellitus  in  a random- 
ized. double-blind,  placebo-controlled  manner.  Relatives 
with  confirmed  ICA  will  be  randomly  assigned  to  receive 
either  nicotinamide  or  placebo.  Although  an  IVGTT  will 
be  done  before  randomization,  the  results  will  not  be  an 
entry  criterion.  It  is  planned  to  enroll  528  ICA-positive 
subjects,  giving  90%  power  to  detect  a 40%  reduction  in 
progression  to  diabetes  over  five  years  of  follow-up,  with 
allowance  for  a 20%  dropout  rate.  Compliance  will  be 
assessed  by  the  measurement  of  urinary  metabolites  of 
nicotinamide.  The  dose  of  nicotinamide  (1.2  grams  per 
m:  per  day  in  a sustained-release  preparation)  is  100  to 
150  times  the  recommended  daily  intake.  Toxicity  stud- 
ies in  rats  found  no  evidence  of  malignancy — despite  a 
theoretical  risk  due  to  the  inhibition  of  DNA  repair 
enzymes — but  did  report  impaired  growth  with  a dose 
equivalent  to  40  times  the  ENDIT  dose.  In  humans,  only 
minor  side  effects  have  been  reported,  including  a 
reversible  elevation  of  liver  enzyme  levels. 

Intermittent  oral  administration  of  insulin  to  NOD 
mice  from  birth  has  been  shown  to  delay  the  onset 
of  diabetes  and  to  reduce  the  degree  of  insulitis.75  Oral 
tolerance  is  effective  in  many  other  animal  models  of 
autoimmunity,  including  collagen-induced  arthritis, 
experimental  allergic  encephalomyelitis  (a  model  of  mul- 
tiple sclerosis),  experimental  allergic  uveoretinitis,  and 
adjuvant  arthritis.  The  induction  of  tolerance  by  adminis- 
tering oral  antigen  is  antigen-specific  and  appears  to 
involve  not  only  active  suppression  and  clonal  anergy  but 
also  extrathymic  deletion  of  antigen-reactive  T cells.76,77 
The  effect  appears  to  be  sensitive  to  the  dose  of  antigen 
given,  as  increasing  the  dose  of  insulin  administered  to 
NOD  mice  from  1 mg  to  5 mg  abolished  the  protective 
effect.  Similar  dose-dependency  has  been  observed  for  oral 
myelin  basic  protein  in  experimental  allergic  encephalitis 
and  oral  collagen  in  collagen-induced  arthritis.  In  a ran- 
domized, placebo-controlled  trial  of  oral  myelin  adminis- 
tration to  humans  with  multiple  sclerosis,  6 of  15  patients 
in  the  treated  group  had  a disease  exacerbation,  compared 
with  12  of  15  in  the  control  group  (P  = ,06).78 


Stage  3 — Measurable  Loss  of  Insulin  Secretion 

The  progressive  loss  of  beta-cell  mass  is  eventually 
reflected  by  changes  in  insulin  secretion  that  can  be 
detected  with  an  IVGTT  well  before  the  onset  of  dia- 
betes. The  first-phase  insulin  response  is  usually  defined 
as  the  sum  of  the  plasma  insulin  levels  at  one  minute  and 
three  minutes  after  a standard  glucose  infusion  during  an 
IVGTT.  Although  a standard  protocol  for  the  IVGTT  has 
been  developed,79  the  first-phase  insulin  response  has  a 
within-subject  coefficient  of  variation  of  about  20%.80,81 
In  normal  subjects,  the  first-phase  insulin  response  may 
vary  with  age,82  physical  fitness,83  body  mass  index,  and 
pubertal  status.79  Despite  this  variation,  a low  first-phase 
insulin  response  (below  the  first  percentile  of  controls)  in 
an  autoantibody-positive  relative  is  highly  predictive  of 
subsequent  progression  to  diabetes.*” 

With  increased  certainty  of  the  risk  of  progression  to 
diabetes,  interventions  with  a slightly  greater  risk  of 
adverse  effects  can  be  contemplated,  including  injecting 
low  doses  of  insulin.  The  subcutaneous  administration 
of  insulin  prevents  diabetes  in  both  the  NOD  mouse  and 
BB  rat  models  of  autoimmune  diabetes.85,86  Possible 
mechanisms  include  beta-cell  rest  and  the  induction  of 
tolerance.  Beta-cell  rest  refers  to  the  situation  in  which 
exogenous  insulin  reduces  endogenous  insulin  secretion, 
reducing  the  expression  of  beta-cell  antigens,87  and  per- 
haps protecting  the  beta  cell  from  the  effects  of  autoim- 
mune attack.  Studies  in  NOD  mice,  however,  have 
shown  that  administering  the  (metabolically  inactive) 
insulin  B chain  also  protects  from  diabetes,  whereas 
administering  the  A chain  does  not.85  This  suggests  that 
the  induction  of  tolerance  is  important.  Furthermore,  T 
cells  from  injected  animals  were  able  to  transfer  protec- 
tion to  other  animals,  suggesting  that  the  mechanism 
involves  an  active  suppression  of  immune  responses  to 
epitopes  on  the  insulin  B chain.  The  insulitis  score  was 
not  decreased,  but  interferon-gamma  levels  within  the 
islet  were  reduced,  consistent  with  a nondestructive 
form  of  insulitis.85  Additional  evidence  for  an  immuno- 
logic effect  comes  from  an  experiment  in  which  NOD 
mice  were  administered  either  insulin  or  insulin-like 
growth  factor-I  (IGF-I)  in  doses  with  equivalent  hypo- 
glycemic effects.  It  was  found  that  insulin  protected 
from  diabetes  but  that  IGF-I  did  not.88 

In  humans,  administering  insulin  intravenously  for 
two  weeks  at  the  onset  of  type  I diabetes  mellitus  result- 
ed in  the  preservation  of  higher  C-peptide  secretion  for 
at  least  a year  than  in  controls  receiving  conventional 
insulin  therapy.89  A nonrandomized,  open  pilot  trial  of 
injecting  insulin  in  ICA-positive  relatives  has  suggested 
a substantial  protective  effect.90  Insulin  was  offered  to  12 
high-risk  relatives,  of  whom  5 accepted,  and  the  treated 
subjects  received  twice-a-day  extended  insulin  zinc  sus- 
pension (Ultralente)  subcutaneously.  The  dose — initially 
0.25  units  per  kg  per  day — was  adjusted  to  avoid  hypo- 
glycemia, but  there  was  no  dietary  modification  or  home 
blood  glucose  monitoring.  No  severe  hypoglycemia  with 
altered  consciousness  was  reported  in  the  treated  group. 
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Figure  3. — Eligibility  criteria  are  shown  for  the  nationwide 
National  Institutes  of  Health  trial  of  the  use  of  parenteral  insulin 
(Diabetes  Prevention  Trial,  Type  I).  ICA  = islet-cell  autoantibod- 
ies, IVGTT  = intravenous  glucose  tolerance  testing,  )DF  = Juvenile 
Diabetes  Foundation,  OGTT  = oral  glucose  tolerance  test 

In  addition,  these  subjects  received  five-day  courses  of 
continuous  intravenous  insulin — about  0.02  units  per  kg 
per  day — in  a hospital  every  nine  months.  With  follow- 
up times  ranging  from  2.3  to  3.7  years,  diabetes  devel- 
oped in  one  of  five  treated  relatives  compared  with  all 
seven  untreated  relatives. 

The  ability  of  parenteral  insulin  to  prevent  or  delay  the 
onset  of  type  I diabetes  mellitus  is  currently  being  evalu- 
ated in  the  United  States  in  a multicenter  National 
Institutes  of  Health  trial,  the  Diabetes  Prevention  Trial, 
Type  I (DPT-I).  It  is  planned  to  screen  60,000  first-degree 
relatives  (siblings,  parents,  and  offspring  aged  3 to  45 
years)  of  patients  with  type  I diabetes  mellitus  for  ICA 
(Figure  3).  Other  relatives,  if  aged  3 to  20,  are  also  eligi- 
ble to  be  screened.  Those  with  ICA  levels  of  greater  than 
10  JDF  units  (confirmed  with  a second  specimen,  or  on  2 
out  of  3 specimens  if  the  first  2 are  not  concordant)  will 
be  further  evaluated  with  IVGTT,  molecular  HLA  typing, 
and  an  oral  glucose  tolerance  test.  Subjects  with  the  pro- 
tective HLA  allele  DQB 1*0602  or  with  a diabetic  oral 
glucose  tolerance  test  (by  adult  criteria91)  will  be  exclud- 
ed from  the  trial.  Those  with  a first-phase  insulin 
response  on  IVGTT  less  than  the  10th  percentile  of  con- 
trols (confirmed  on  2 occasions)  have  a greater  than  50% 
probability  of  diabetes  developing  within  five  years  and 
will  be  randomly  selected  to  receive  either  insulin,  in  a 
manner  similar  to  the  earlier-described  pilot  trial,  or  no 
treatment  (observation-only  arm).  The  use  of  placebo 
injections  in  children  was  not  ethically  justifiable.  It  is 
planned  to  randomly  assign  170  subjects  to  each  arm,  giv- 
ing 80%  power  to  detect  a 35%  decrease  in  progression  to 
diabetes,  after  allowing  for  a 10%  dropout  rate  and  a 10% 
noncompliance  rate. 

Stage  4 — Overt  Diabetes 

Progressive  beta-cell  destruction  leads  to  the  onset  of 
overt  diabetes  when  the  beta-cell  mass  is  reduced  to 


about  20%  of  normal.92  The  presence  of  residual  func- 
tioning beta  cells  explains  the  remission  or  “honey- 
moon” phase  that  frequently  occurs  soon  after  the  start 
of  insulin  therapy  in  most  patients.  During  this  phase, 
immunosuppressive  agents  have  been  evaluated,  aiming 
to  prolong  remission.  The  preservation  of  C-peptide 
secretion  is  the  usual  outcome  measure. 

The  administration  of  cyclosporine  increases  the  rate 
and  length  of  remissions  in  recently  diagnosed  cases,93'95 
although  the  remissions  are  of  limited  duration  (no 
longer  than  2 years96)  and  the  therapy  carries  a risk  of 
nephrotoxicity.  A randomized,  placebo-controlled  trial 
of  azathioprine  treatment  found  no  difference  in  insulin 
requirements  or  stimulated  C-peptide  levels.97  Another 
trial  of  the  use  of  azathioprine  and  prednisone  in  combi- 
nation, however,  found  a higher  rate  of  insulin-free 
remission  and  higher  stimulated  C-peptide  levels  after  a 
year  of  treatment.98  The  effects  of  immunosuppressive 
therapy  were  greater  in  subjects  with  higher  C-peptide 
levels  at  diagnosis,96  that  is,  those  with  greater  residual 
beta-cell  mass.  As  detailed  in  the  preceding  sections, 
other  interventions,  including  the  use  of  BCG  vaccina- 
tion and  of  nicotinamide,  have  also  been  evaluated  in 
newly  diagnosed  patients,  and  it  is  likely  that  trials  of 
oral  tolerance  and  antigen-specific  vaccination  will  also 
be  initiated  in  this  group. 

Conclusion 

With  the  use  of  autoantibody  screening,  intravenous 
glucose  tolerance  testing,  and  HLA  typing,  it  is  now  pos- 
sible to  identify  a group  of  relatives  who  have  a suffi- 
ciently high  risk  of  diabetes  to  warrant  intervention 
trials.  Approximately  90%  of  patients  with  newly  diag- 
nosed type  I diabetes  mellitus  do  not  have  an  affected 
relative,  indicating  that  programs  to  screen  the  general 
population  will  be  required  if  an  effective  intervention  is 
found.  Preliminary  data  suggest  that  autoantibody  test- 
ing will  be  predictive  in  the  general  population  as  well 
as  among  relatives.99  Large-scale  randomized  trials  are 
now  underway  to  determine  whether  diabetes  can  be 
prevented  or  delayed  in  autoantibody-positive  first- 
degree  relatives.  We  recommend  autoantibody  screening 
for  all  relatives  of  patients  with  type  I diabetes  mellitus. 
Physicians  or  relatives  who  would  like  to  receive  further 
information  about  the  DPT-I  or  a blood  screening  kit  can 
telephone  the  coordinating  center  at  1-800-HALT-DM1. 
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The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  psy- 
chiatry. Each  item , in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly  estab- 
lished, both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authoritative 
reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamiliar  with  a 
particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Psychiatry  of  the  California  Medical 
Association,  and  the  summaries  were  prepared  under  the  direction  of  Victor  I.  Reus,  MD,  and  the  panel. 


Magnetic  Resonance  Spectroscopy 
and  Psychiatry 

With  the  availability  of  in  vivo  high-resolution  mag- 
netic resonance  spectroscopy  (MRS),  it  is  now  possible 
to  study  directly  and  noninvasively  the  chemistry  and  me- 
tabolism of  human  brain  tissue.  Magnetic  resonance 
spectroscopy  has  tremendous  potential  for  detecting  spe- 
cific neurobiologic  abnormalities  underlying  the  major 
psychiatric  disorders.  Because  the  procedure  is  done  with 
the  same  magnet  that  is  used  for  magnetic  resonance 
imaging,  there  is  an  excellent  opportunity  to  study 
regional  brain  structure  and  function  simultaneously  with 
both  procedures. 

Magnetic  resonance  spectroscopy  can  be  used  to  study 
the  resonance  spectra  of  compounds  in  the  brain  that  con- 
tain odd-numbered  nuclei  such  as  hydrogen  1 , lithium  7, 
carbon  13,  oxygen  17,  fluorine  19,  sodium  23,  magnesium 
25,  and  phosphorus  3 1 . Because  the  technology  uses  mag- 
netism and  radio  waves  rather  than  ionizing  radiation  or 
radioactive  tracers,  it  is  considered  safer  than  positron- 
emission  tomography  (PET)  or  single-photon-emission 
computed  tomography  (SPECT).  The  relative  cost  of  an 
MRS  study  is  comparable  to  a SPECT  study  and  less  ex- 
pensive than  a PET  study.  In  addition,  because  MRS  can 
be  safely  repeated  numerous  times,  it  is  an  ideal  technique 
for  assessing  longitudinal  changes  in  brain  metabolism. 
Studies  using  31P,  for  example,  yield  information  about 
high-energy  phosphate  compounds  such  as  adenosine 
triphosphate  and  phosphocreatine,  as  well  as  phospholipid 
metabolism  (phosphomonoesters  and  phosphodiesters).  If 
proton  spectra  are  obtained,  information  about  psychiatri- 
cally  relevant  compounds  such  as  lactate,  glutamate,  as- 
partate, y-aminobutyric  acid  (GABA),  creatine,  choline, 
and  A-acetylaspartate  (a  putative  neuronal  marker)  can  be 
obtained  from  any  specific  brain  region.  Such  a window 
into  the  chemistry  of  the  living  brain  of  patients  with  psy- 
chiatric disorders  is  clearly  unprecedented.  These  charac- 
teristics are  why  MRS  studies  of  the  brain  have  been 
referred  to  as  “noninvasive  biopsies”  of  brain  tissue. 


Recent  MRS  investigations  of  psychiatric  disorders 
such  as  schizophrenia  and  bipolar  disorder  using  "P  have 
yielded  results  suggesting  alterations  in  both  brain  high- 
energy  phosphate  and  membrane  phospholipid  metabo- 
lism in  the  frontal  and  temporal  lobes.  In  some  studies, 
these  alterations  have  been  associated  with  the  severity  of 
clinical  symptoms.  Proton  ('H)  MRS  studies  in  schizo- 
phrenia, bipolar  disorder,  and  depression  have  also  yielded 
valuable  information  regarding  changes  in  metabolites 
such  as  yV-acetylaspartate,  choline,  and  creatine.  The 
changes  in  A-acetylaspartate  are  particularly  noteworthy 
because  they  suggest  decreases  in  the  neuronal  density  of 
certain  brain  regions.  Some  studies  have  also  documented 
alterations  in  glutamate,  aspartate,  and  GABA  levels  in  the 
frontal  brain  regions  of  patients  with  schizophrenia. 
Magnetic  resonance  spectroscopic  investigations  in  pa- 
tients with  autism  and  various  forms  of  dementia  using  'H 
and  3IP  have  also  elicited  interesting  findings. 

Finally,  in  vivo  'H,  TJ,  l3C,  |gF,  or  3IP  MRS  can  be  used 
for  pharmacologic  studies  of  the  human  brain  either 
through  the  direct  measurement  of  drug  concentrations  or 
of  drug  effects  on  brain  metabolism.  Perhaps  most  exciting 
for  psychiatry  is  that  MRS  using  l9F  has  measured  the 
human  brain  concentrations  of  fluorinated  psychoactive 
drugs  such  as  fluphenazine,  trifluoperazine,  and  fluoxetine. 
In  a similar  manner,  MRS  using  7Li  and  3IP  has  measured 
the  human  brain  concentrations  of  lithium  and  demon- 
strated effects  of  lithium  on  phospholipid  metabolism. 

It  is  clear  that  as  the  field  of  in  vivo  MRS  develops,  it 
will  contribute  to  major  advances  in  identifying  neurobi- 
ologic abnormalities  in  psychiatric  disorders  that  are  per- 
haps too  subtle  to  detect  by  other  methods.  It  is  hoped  that 
this  technology  will  also  help  to  facilitate  the  monitoring 
and  metabolic  effects  of  pharmacologic  and  other  treat- 
ment modalities  in  these  disorders.  At  present,  it  has  not 
been  determined  how  MRS  studies  will  be  used  in  the 
clinical  setting. 

RAYMOND  F.  DEICKEN.  MD 

San  Francisco.  California 


WJM,  March  1996— Vol  164,  No.  3 


Epitomes — Psychiatry  257 


REFERENCES 

Dager  SR,  Steen  RG:  Applications  of  magnetic  resonance  spectroscopy  to  the 
investigation  of  neuropsychiatric  disorders.  Neuropsychophamiacology  1992; 
6:249-266 

Klunk  WE,  Keshavan  M,  Panchalingam  K.  Pettegrew  JW:  Magnetic  resonance 
spectroscopy:  Applications  to  neuropsychiatric  research.  In  Oldham  JM,  Riba  MB. 
Tasman  A (Eds):  American  Psychiatric  Press  Review  of  Psychiatry — Vol  12. 
Washington,  DC.  American  Psychiatric  Press,  1993,  pp  383-420 

Nasrallah  HA,  Pettegrew  JW  (Eds):  Progress  in  Psychiatry  Series  #47:  NMR 
Spectroscopy  in  Psychiatric  Brain  Disorders.  Washington,  DC.  American 
Psychiatric  Press,  1995 

Risperidone — A New 
Antipsychotic  Agent 

Risperidone  is  the  first  antipsychotic  agent  designed  to 
antagonize  both  dopamine  and  serotonin  receptors  as 
does  clozapine.  Unlike  clozapine,  it  has  little  effect  on 
cholinergic  and  ^-adrenergic  receptors  but  does  affect  a2- 
adrenergic  and  histamine  H,  receptors. 

In  a series  of  controlled  studies,  risperidone  has  been 
shown  to  be  an  active  antipsychotic  agent  in  doses  rang- 
ing from  4 to  16  mg.  Dosages  greater  than  6 mg  have  not 
shown  greater  activity,  but  have  more  side  effects,  includ- 
ing extrapyramidal  signs.  The  use  of  a dose  of  6 mg  was 
shown  to  be  superior  to  both  a placebo  and  20  mg  of 
haloperidol  and  with  no  difference  in  extrapyramidal  ef- 
fects compared  with  the  placebo.  Thus,  at  this  dosage,  a 
beneficial  effect  was  seen  in  both  “positive”  (such  as 
delusions  and  hallucinations)  and  “negative”  (such  as 
emotional  withdrawal  and  blunted  affect)  symptoms  with 
a minimum  of  extrapyramidal  signs.  This  led  to  the  sug- 
gestion of  the  rapid  titration  of  this  dosage  for  everyone, 
but  clinical  experience  has  shown  this  to  be  a mistake. 
First  (and  apart  from  its  cost),  not  all  patients  require  6 
mg.  Second,  although  there  was  no  group  difference  be- 
tween the  use  of  6 mg  and  a placebo,  extrapyramidal 
signs  do  develop  in  some  persons  at  this  dosage,  with  dys- 
tonic  reactions  reported  at  dosages  as  low  as  2 mg.  It 
appears  now  that  risperidone  is  probably  twice  as  potent 
as  haloperidol;  therefore,  maintenance  dosages  will  gen- 
erally range  from  1 mg  upwards,  with  individual  dose 
titration  as  necessary.  Many  patients  do  well  at  3 or  4 mg 
per  day,  and  the  use  of  4 mg  has  been  shown  to  be  thera- 
peutic in  a European  controlled  trial.  For  older  patients, 
even  smaller  dosages  have  been  shown  to  be  effective. 
Specific  controlled  studies  in  these  patients  have  not  yet 
been  reported  in  the  literature,  but  clinical  reports  of  the 
use  of  doses  lower  than  1 mg  being  effective  have  led  the 
manufacturer  to  try  producing  tablets  smaller  than  1 mg 
and  a liquid  preparation  as  well. 

Risperidone  has  a half-life  of  3 to  20  hours  and  is  ex- 
tensively metabolized  to  an  active  agent,  9-hydroxyrisperi- 
done,  which  has  a half-life  of  21  to  30  hours.  This 
metabolism  takes  place  in  the  liver  through  the  cyto- 
chrome P-450  IID6  isoenzyme  system.  This  enzyme  sys- 
tem is  responsible  for  the  metabolism  of  many  neuroleptic 
and  antidepressant  agents,  creating  the  possibility  of 
important  drug  interactions.  Isomorphism  of  this  en- 
zyme activity  may  explain  the  individual  differences  in 
metabolism.  The  majority  of  the  drug’s  activity  derives 


from  the  9-hydroxy  metabolite;  yet,  despite  the  long  half- 
life  of  this  metabolite,  twice-a-day  dosing  is  recommended 
by  the  manufacturer.  This  is  apparently  a Food  and  Drug 
Administration  requirement  despite  the  lack  of  any  studies 
of  once-a-day  dosing.  Drugs  such  as  thioridazine,  halo- 
peridol, and  loxapine  are  frequently  used  once  a day  at 
bedtime  in  routine  clinical  practice  despite  the  lack  of 
studies  of  once-a-day  dosage.  For  the  treatment  of  psy- 
chotic states,  a starting  dose  of  1 mg  twice  a day  should  be 
used  and  the  dosage  increased  slowly  as  the  clinical  state 
dictates,  similar  to  the  use  of  other  antipsychotic  agents. 
Converting  from  a typical  neuroleptic  to  risperidone  should 
not  be  done  abruptly.  It  is  also  important  not  to  discontinue 
anticholinergic  drugs  abruptly  because  this  may  lead  to  a 
worsening  of  extrapyramidal  signs.  If  a patient  is  taking  an- 
ticholinergic drugs,  these  should  be  continued  and  later 
withdrawn  slowly  after  the  transition  to  risperidone  has 
taken  place.  Side  effects  with  the  use  of  risperidone  include 
dizziness,  sleepiness,  and  nausea,  which,  like  extrapyrami- 
dal effects,  are  probably  dose-related.  Tachycardia  and 
weight  gain  have  also  been  reported. 

Risperidone  is  expensive,  costing  as  much  as  $2,000 
per  year  per  patient,  but  it  offers  an  advantage  over  con- 
ventional neuroleptic  agents  in  some  patients,  with  about 
a 15%  better  response  rate.  It  represents  a distinct 
advance  in  therapeutics,  particularly  because  it  does  not 
require  blood  monitoring,  as  does  the  use  of  clozapine. 
The  exact  place  of  risperidone  in  therapeutics  is  still  to  be 
determined.  Many  psychopharmacologists  think  that  it 
should  be  a treatment  of  first  choice  in  schizophrenia. 
Others  suggest  that  patients  should  have  an  adequate  trial 
of  at  least  one  typical  neuroleptic  agent,  such  as  chlorpro- 
mazine  or  haloperidol,  and  if  nonresponsive  to  this,  then 
risperidone  would  be  the  next  choice.  The  place  of 
risperidone  in  the  treatment  of  older  patients  or  in  affec- 
tive disorders  and  other  conditions  where  antipsychotic 
agents  are  used  remains  to  be  determined. 

GEORGE  M.  SIMPSON,  MD 

Los  Angeles,  California 
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Managing  Agitated  Patients  in  a 
General  Hospital 

An  agitated  patient  in  a general  hospital  setting  is 
disruptive,  dangerous,  and  usually  in  delirium.  Agitated 
patients  cause  delays  in  patient  recovery,  increase  patient 
and  hospital  costs,  heighten  family  and  staff  anxiety,  and 
can  lead  to  patient  and  staff  injury.  Severely  agitated 
patients  show  excessive  physical  activity  and  present  a 
serious  risk  to  themselves.  Delirium  is  the  most  frequent 
cause  of  severe  agitation  in  a general  hospital,  though 
mania,  psychosis,  dementia,  and  severe  anxiety  or 
depression  can  sometimes  present  with  substantial 
agitation. 
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Delirium  is  a reversible  impairment  of  cognition 
characterized  by  disorientation,  impaired  short-term 
memory,  short  attention  span,  altered  perceptions  of  the 
environment,  abnormal  thought  processes,  inappropriate 
behavior,  fluctuating  levels  of  consciousness,  and  a wors- 
ening of  symptoms  at  night.  The  last  two  symptoms  are 
virtually  diagnostic  of  delirium.  Several  factors  usually 
contribute  to  delirium  in  patients,  and  a multifactorial 
cause  should  always  be  considered.  Patients  with  demen- 
tia brain  injury  and  older  persons  are  particularly  vulner- 
able to  delirium. 

The  first  priority  in  managing  agitation  due  to  delir- 
ium is  to  assess  and  treat  the  underlying  cause.  The 
immediate  management  of  a patient’s  dangerous  behav- 
ior usually  requires  additional  intervention,  however. 
Physical  and  chemical  restraints  can  be  effective  in  man- 
aging severe  agitation  and  lowering  the  risk  of  injury  to 
patients  and  staff.  Mildly  to  moderately  agitated  patients 
who  are  responsive  to  verbal  intervention  can  usually  be 
managed  with  a multidisciplinary  treatment  plan  that 
emphasizes  physical  and  emotional  supportive  care, 
structured  routines  and  activities,  and  the  manipulation  of 
environmental  stimuli  to  help  orient  the  patient  and 
improve  his  or  her  coping  mechanisms. 

The  cornerstone  of  chemical  restraint  for  agitated  pa- 
tients is  a high-potency  neuroleptic  agent.  Haloperidol  is 
most  frequently  used  because  of  its  ease  of  administra- 
tion and  titration  and  its  reduced  anticholinergic  effect 
compared  with  other  neuroleptics.  The  starting  dose  for 
acutely  agitated  patients  can  be  from  1 to  10  mg,  given 
by  intravenous  push,  depending  on  the  patient's  age,  size, 
and  degree  of  agitation.  Older  patients  should  be  started 
on  lower  doses  of  1 to  3 mg.  If  the  patient  remains  agi- 
tated, the  starting  dose  should  be  doubled  and  readminis- 
tered every  15  to  20  minutes  until  agitation  is  controlled. 
The  patient  should  be  closely  monitored  for  adverse 
medication  effects,  including  extrapyramidal  symptoms, 
acute  dystonia,  akathisia,  and  the  development  of  the 
neuroleptic  malignant  syndrome.  Akathisia,  a feeling  of 
motor  restlessness,  is  often  mistaken  for  increased  agita- 
tion. Most  extrapyramidal  symptoms  respond  to  the  use 
of  antiparkinsonian  agents,  such  as  diphenhydramine,  or 
to  benzodiazepines. 

Several  other  pharmacologic  agents  are  used  to  control 
agitation.  The  use  of  benzodiazepines  in  combination  with 
haloperidol  is  frequently  helpful.  Diazepam  and  lorazepam 
are  easily  administered  and  have  a rapid  onset  of  action. 
Lorazepam  is  used  in  patients  with  compromised  liver 
function.  Patients  who  are  agitated  during  alcohol  or  seda- 
tive withdrawal  can  be  managed  with  benzodiazepines 
alone.  Aggressive  management  is  recommended  to  prevent 
delirium  tremens.  Narcotic  withdrawal  and  associated  agi- 
tation should  be  managed  with  opioids.  Patients  who  have 
been  taking  narcotics  or  benzodiazepines  long  term  should 
be  carefully  tapered  to  prevent  the  development  of  agita- 
tion. Other  psychotropic  agents  often  used  to  control 
agitation  and  impulsivity  include  divalproex  sodium,  car- 
bamazepine,  propranolol,  and  buspirone. 


Intensive  care  units  are  the  most  frequent  setting  for 
the  occurrence  of  severe  agitation  because  of  the  multi- 
ple stressors  contributing  to  delirium  and  anxiety  in 
patients.  These  include  painful  procedures  or  activities, 
environmental  stimulation  from  constant  noise  and  light, 
physical  restraints,  mechanical  ventilation,  and  an  unfa- 
miliar environment.  Frequently  agitation  occurs  at  the 
time  a patient  awakens  from  anesthetics,  narcotics,  and 
sedatives  given  at  the  time  of  admission  or  a surgical  pro- 
cedure. Inadequate  pain  control  is  a frequent  contributor 
to  agitation  and  must  be  carefully  evaluated.  A compre- 
hensive treatment  plan  with  good  supportive  care  can 
minimize  the  need  for  physical  and  chemical  restraints. 

MARKSERVIS,  MD 

Sacramento,  California 
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Diagnostic  and  Therapeutic 
Advances  in  Treatment-Resistant 
Mood  Disorders 

Treatment  resistance  poses  a serious  clinical  dilemma 
for  psychiatrists  and  may  result  in  prolonged  and  serious 
consequences  for  patients,  including  death.  When  there  is 
minimal  response  to  treatment  with  antidepressant  agents, 
psychotherapy,  and  supportive  interventions  and  despite  a 
trial  of  sufficient  length,  a systematic  analysis  becomes 
imperative  to  break  through  the  stalemate. 

Nearly  a third  of  depressed  patients  (30%)  fail  to  re- 
spond to  conventional  therapy,  and  as  many  as  60%  have 
insufficient  improvement  of  clinical  indices  at  recovery. 
Obvious  initial  considerations  involve  a reassessment  of 
the  diagnosis  (unipolar,  bipolar,  atypical,  rapid  cycling, 
seasonal),  medication  dosage,  patient  compliance  with 
treatment,  and  the  presence  of  comorbid  psychiatric  and 
medical  disorders  (including  substance  abuse,  cognitive 
disorders,  and  endocrine  and  oncologic  disorders). 

Although  brain  imaging  procedures  are  not  definitive 
diagnostic  or  predictive  tools  for  treatment  resistance, 
they  have  great  promise  for  understanding  structural  and 
neurochemical  abnormalities  that  may  define  a treatment 
plan  for  specific  patients.  For  example,  one  study  using 
hexamethylpropylene  amine  oxime  and  single-photon- 
emitted  computed  tomography  has  implied  that  the  lim- 
bic system  plays  an  important  role  in  mediating  treatment 
refractoriness. 

Gender,  genetic,  and  age  characteristics  may  con- 
tribute to  mood  disorder  subtypes  (psychosis,  catatonia, 
pseudodementia,  and  severe  vegetative  signs)  requiring 
specific  intervention.  Special  pharmacokinetic  issues 
such  as  medication  absorption,  interaction,  and  plasma 
drug  concentration  should  be  considered  because  there 
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can  be  as  much  as  a 30-fold  range  of  drug  metabolic  dif- 
ferences among  patients. 

Numerous  augmentation  strategies  have  been  pro- 
posed to  combine  antidepressant  agents  with  the  fol- 
lowing categories  of  drugs: 

• Mood-stabilizing  agents:  lithium,  anticonvulsants 
(valproic  acid,  carbamazepine,  lamotrigine);  calcium 
channel  blockers:  verapamil,  nimodipine,  isradipine. 

• Receptor  agonist-antagonists:  buspirone,  pindolol. 

• Neurotransmitter  enhancement:  fenfluramine,  nor- 
epinephrine serotonin  reuptake  inhibitors  (venlafaxine, 
nefazodone);  tricyclic  antidepressants:  selective  serotonin 
reuptake  inhibitors,  monoamine  oxidase  inhibitors. 

• Thyroid  hormone. 

The  dose  level  and  length  of  trial  augmentation  may 
be  crucial  variables  in  determining  the  therapeutic  effect. 
When  using  thyroid  augmentation,  a baseline  thyroid  as- 
sessment should  be  made — including  extrasensitive 
thyroid-stimulating  hormone  (TSH;  thyrotropin)  and 
thyrotropin-releasing  hormone  when  indicated.  The 
administration  of  triiodothyronine  may  be  more  effective 
than  thyroxine  for  augmentation,  but  caution  should  be 
exercised  to  avoid  inducing  hypothyroidism. 

Innovative  treatment  approaches  to  augmentation 
using  unique  neurobiologic  pathways  include  cortisol 
synthesis  inhibitors:  ketoconazole  and  metyrapone;  selec- 
tive and  reversible  monoamine  oxidase  agents:  selegiline 
and  moclobemide;  and  serotonin-dopamine  blocking 
agents:  clozapine. 

Electroconvulsive  treatment  remains  a solid  alterna- 
tive both  in  the  sequence  of  treatment  decisions  and  for 
primary  intervention  in  selected  cases  of  severe  suicidal 
potential  or  deteriorating  physical  health  demanding  a 
rapid  reversal.  More  recent  innovative  approaches 
through  brain  area-specific  electromagnetic  radiation  may 
hold  promise  in  patients  with  the  most  severely  resistant 
disorders. 

Special  psychosocial  and  trauma-inducing  factors 
may  influence  the  course  of  affective  illness,  including 
bereavement,  loss  and  separation,  status  devaluation, 
learned  helplessness,  immigration  and  displacement,  and 
natural  disaster.  The  neurobiologic  response  characteris- 
tics of  psychological  stress  and  trauma  may  augment, 
prolong,  and  have  a deteriorating  effect  on  a mood  disor- 
der. With  the  chronicity  of  illness,  actual  central  nervous 
system  structural  damage  and  problematic  kindling  of 
mood  disregulation  may  lead  to  a further  deterioration. 

Thoughtful  analysis  and  vigorous  response  to  treat- 
ment-resistant mood  disorders  are  imperative  to  bring 
about  clinical  improvement  and  to  establish  a firm 
groundwork  for  the  most  crucial  phase  of  treatment  to 
come — preventing  relapse. 

BARTON  J.  BLINDER.  MD 

AMY  R.  BLOOM 

Newport  Beach,  California 
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Adult  Attention-Deficit  Disorder 

Attention-deficit  hyperactive  disorder  is  most 
likely  a group  of  conditions.  Family-genetic  data  identify 
four  subtypes:  attention-deficit  hyperactive  disorder  plus 
either  conduct,  mood,  anxiety,  or  learning  disorders. 
These  subtypes  may  have  differing  risk  factors,  clinical 
courses,  and  pharmacologic  responses. 

The  diagnosis  of  adult  attention-deficit  disorder  re- 
quires that  a patient  meet  several  criteria:  either  inatten- 
tion or  hyperactivity  persisting  from  childhood  and  three 
of  the  following:  inability  to  complete  tasks,  impaired 
interpersonal  relationships  or  inability  to  sustain  relation- 
ships over  time,  hot  or  explosive  temper,  and  stress  intol- 
erance. Additional  characteristics  include  difficulty  in 
directing  and  sustaining  attention,  being  easily  over- 
whelmed by  tasks  of  daily  living,  difficulty  in  maintain- 
ing an  organized  living  or  work  place,  inconsistent  work 
performance,  inattention  to  detail,  making  decisions  with- 
out anticipating  consequences,  difficulty  delaying  gratifi- 
cation, stimulation  seeking,  restlessness,  low  frustration 
tolerance,  and  impatience.  Adults  who  previously  quali- 
fied for  attention-deficit  disorder  of  childhood  show  a 
10%  to  50%  persistence  of  core  symptoms  of  inattention, 
impulsivity,  and  hyperactivity. 

Women  with  this  disorder  have  higher  rates  of  depres- 
sion, anxiety,  and  oppositional  disorders  and  more  evi- 
dence of  school  failure  and  cognitive  impairment  than 
female  controls.  The  pattern  of  psychopathology,  im- 
paired cognition,  and  psychosocial  functioning  is  similar 
to  that  in  affected  men  with  the  disorder,  except  for  a 
lower  incidence  of  comorbid  conduct  disorder  in  women. 

The  psychiatric  comorbidity  of  adult  attention-deficit 
hyperactive  disorder  parallels  that  in  children,  the  most 
common  comorbid  conditions  being  affective  disorders, 
Tourette’s  syndrome,  and  anxiety,  conduct,  and  learning 
disorders. 

The  incidence  of  comorbidity  with  affective  (mood) 
disorders  ranges  from  15%  to  much  higher,  depending  on 
the  sample.  Elevated  rates  of  major  depressive  disorder, 
including  bipolar  disorder,  have  been  found  in  first-degree 
relatives  of  patients  with  attention-deficit  hyperactive  dis- 
order. Accordingly,  assessment  should  include  not  only 
symptoms  of  attention-deficit  hyperactivity,  but  also  a 
mood  history  and  a detailed  family  psychiatric  history. 
The  response  to  stimulants  for  patients  with  attention- 
deficit  hyperactivity  plus  major  depressive  disorder  may 
be  poor,  and  if  antidepressants  are  used  alone,  manic 
switching  may  occur.  Pharmacotherapy  with  multiple 
agents  may  be  needed,  including  a stimulant,  a mood 
stabilizer,  and  an  antidepressant. 
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Attention-deficit  hyperactive  disorder  with  conduct 
disorder  in  adolescents  and  in  adults  with  antisocial  per- 
sonality disorder  often  coexists  with  substance  abuse  dis- 
order. Long-term  outcome  studies  of  grown-up  children 
with  the  disorder  show  15%  to  40%  lifetime  rates  of  drug 
abuse,  which  may  contribute  to  and  confound  assessment 
of  the  cognitive  disability.  It  is  possible  in  some  cases 
that  comorbidity  emerges  as  an  attempt  at  self- 
medication. 

Several  studies  indicate  a 60%  beneficial  response  to 
the  use  of  psychostimulants  alone.  Clonidine  and  guan- 
facine,  a:-noradrenergic  agonists,  have  been  used  to 
decrease  aggression  and  impulsivity.  Nonpharmacologic 
treatment  modalities  include  psychotherapy,  teaching 
time  management,  family  systems  approaches,  problem 
solving,  communication  training,  and  learning  modifica- 
tion, if  a learning  disability  is  present.  When  a comorbid 
diagnosis  of  substance  abuse  is  present,  nonpharmaco- 
logic treatment  may  be  preferable,  including  group  ther- 
apy, individual  treatment  of  substance  use  disorder  and 
group  homes,  or  residential  treatment  when  indicated. 

PENELOPE  KRENER,  MD 

Sacramento.  California 
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Behavioral  Genetics 

The  application  of  molecular  genetic  technology  to  the 
study  of  psychiatric  and  behavioral  disorders  has  led  to  a 
plethora  of  exciting  but  often  unreplicated  findings. 
Difficulties  in  the  analysis  of  complex  traits  and  diseases 
that  do  not  follow  simple  mendelian  patterns  are  receiv- 
ing increasing  attention  but  have  not  deterred  the  prema- 
ture acceptance  of  the  validity  of  reports  regarding 
animals  and  humans.  A mutant  mouse  model  involving  a 
genetic  disruption  of  nitric  oxide  synthase  has  been  linked 
to  human  aggression,  and  other  mouse  loci  have  been  re- 
lated to  “anxiety  or  neuroticism”  and  to  alcohol  and  mor- 
phine dependence.  Studies  in  humans  have  suggested  a 
link  between  male  homosexuality  and  a region  (q28)  on 
the  X chromosome,  between  attention-deficit  hyperactiv- 
ity and  reading  disability  and  a locus  on  chromosome  6, 
and  between  aggression  and  sociopathy  and  a point  mu- 
tation in  the  structural  gene  for  monoamine  oxidase  A. 
Recent  studies  have  indicated  that  “novelty  seeking"  in 


humans  may  be  related  to  the  D4  dopamine-receptor  gene. 
At  least  a half  dozen  loci  have  been  implicated  as  con- 
tributing to  schizophrenia,  the  most  recent  being  a gene 
on  chromosome  6.  None  of  these  have  received  convinc- 
ing independent  replication,  however,  including  the  previ- 
ous "hot"  finding  linking  a band  on  the  long  arm  of 
chromosome  5 to  schizophrenia. 

The  story  is  similar  for  manic-depressive  illness, 
where  recent  linkages  between  the  disorder  and  loci  on 
the  short  arm  of  chromosome  1 8 or  the  long  arm  of  chro- 
mosome 21  are  isolated  findings  marked  by  increasing 
skepticism.  Whereas  there  is  agreement  of  a strong  ge- 
netic contribution  to  major  psychiatric  illnesses  and  to 
variables  of  normal  human  temperament,  it  has  become 
clear  that  behavioral  phenotypes  are  exceedingly  difficult 
to  determine  and  that  falsely  positive  determinations  of 
affected  status  (phenocopies)  are  extremely  harmful  to 
linkage  analyses.  Until  replicated,  reports  of  specific 
genetic  linkage  to  given  psychiatric  disorders  should  be 
viewed  with  caution;  patients  and  their  families  may  ex- 
perience disillusionment  when  such  apparent  advances  in 
diagnosis  and,  potentially,  in  new  therapeutic  interven- 
tions prove  to  be  illusory. 

The  genetic  heterogeneity  of  behavioral  disorders  has 
underscored  the  need  to  supplement  traditional  familial 
linkage  methods  with  sib-pair  analyses  and  population- 
based  association  studies  in  appropriate  study  groups, 
most  ideally  those  in  which  a “founder  effect”  is  probable, 
such  as  the  Finnish.  Amish,  and  French-Canadian  popula- 
tions. When  reproducible  genetic  linkage  studies  emerge, 
it  is  likely  that  environmental  factors  will  be  found  to  play 
a major  role  in  the  degree  to  which  a given  vulnerability 
gene(s)  is  expressed.  As  yet,  however,  the  promise  of  psy- 
chiatric genetics  is  unfulfilled,  and  caution  is  warranted 
until  appropriate  methodologic  practice  is  followed. 

VICTOR  I.  REUS.  MD 
San  Francisco.  California 
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Alerts,  Notices,  and  Case  Reports 


Hypoglycemia  Associated 
With  the  Use  of  Fluoxetine 

MARK  A.  DEEG,  MD,  PhD 

EDWARD  W.  LIPKIN,  MD,  PhD 

Seattle,  Washington 

Hypoglycemia  has  many  causes  in  patients  who  do  not 
have  diabetes  mellitus,  in  contrast  to  patients  with  diabetes 
mellitus,  in  whom  hypoglycemia  is  most  often  due  to  the 
use  of  insulin  or  oral  hypoglycemic  agents.  We  report  a 
case  of  symptomatic  hypoglycemia  associated  with  fluox- 
etine use  in  a patient  with  non-insulin-dependent  diabetes 
mellitus.  Symptoms  of  sweating,  tremor,  or  anxiety  occur 
in  10%  or  more  of  patients  taking  fluoxetine1-2  and  can  eas- 
ily be  confused  with  hypoglycemia  that  occurs  in  diabetic 
patients.3  In  the  case  reported  here,  symptomatic  hypo- 
glycemia was  associated  with  increased  blood  insulin  lev- 
els during  a 72-hour  fast  while  the  patient  was  taking 
fluoxetine.  This  case  emphasizes  the  importance  in  evalu- 
ating the  occurrence  of  hypoglycemia  of  discontinuing  all 
nonessential  medications  during  a 72-hour  fast. 

Report  of  a Case 

The  patient,  a 53-year-old  man  diagnosed  with  non- 
insulin-dependent diabetes  mellitus  six  years  before  ad- 
mission, was  treated  with  glyburide.  20  mg  per  day.  Four 
months  before  admission,  treatment  with  fluoxetine,  20 
mg  per  day,  was  started  for  depression.  The  patient  began 
having  episodes  of  confusion,  fatigue,  dry  mouth,  and 
blurred  vision.  During  some  of  these  episodes,  his  blood 
glucose  level  was  reportedly  as  low  as  2.36  mmol  per  liter 
(43  mg  per  dl)  as  determined  by  self-monitoring.  These 
episodes  occurred  paroxysmally,  but  his  symptoms  were 
relieved  with  food.  A trial  of  discontinuing  the  glyburide 
was  attempted,  but  his  symptoms  continued.  In  addition, 
while  taking  fluoxetine,  the  patient  lost  13  kg  (29  lb). 

The  patient  was  admitted  to  an  outside  hospital  for  a 
72-hour  fast  to  evaluate  his  hypoglycemia.  He  had  stopped 
taking  glyburide  two  weeks  before  admission  but  contin- 
ued taking  fluoxetine  during  the  fast.  During  the  second 
and  third  days  of  the  fast,  episodes  of  symptomatic  hypo- 
glycemia were  noted.  One  episode  occurred  about  48 
hours  into  the  fast,  with  a blood  glucose  level  of  2. 1 mmol 
per  liter  (normal,  4.2  to  6.4)  and  a simultaneous  serum  in- 
sulin level  of  1 29  pmol  per  liter  ( 1 8 fxU  per  ml;  normal.  35 
to  145  pmol  per  liter).  A second  episode  occurred  after  60 
hours  of  fasting,  with  a blood  glucose  level  of  2.4  mmol 
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per  liter,  a serum  insulin  level  of  237  pmol  per  liter,  and  a 
C-peptide  value  of  4.1  |xg  per  liter  (normal,  0.5  to  2.0). 
Insulin  and  C-peptide  levels  were  determined  by  radioim- 
munoassay (Diagnostic  Products  Corporation).  A urine 
specimen  collected  during  the  fast  was  negative  for  sul- 
fonylureas  as  determined  by  high-performance  liquid 
chromatography  using  an  ultraviolet  light  detector  (Na- 
tional Medical  Services,  Inc).  Thyroid,  liver,  and  renal 
function  test  results  were  normal,  and  anti-insulin  antibod- 
ies were  absent.  An  abdominal  computed  tomographic 
scan  showed  no  pancreatic  abnormality.  Esophagogastro- 
duodenoscopy  and  endoscopic  ultrasonography  revealed 
mild  heterogeneity  of  the  pancreatic  head.  The  patient  was 
referred  to  the  University  of  Washington  School  of  Medi- 
cine (Seattle)  for  further  evaluation  of  an  insulinoma. 

The  patient  was  admitted  two  months  later  for  a sec- 
ond 72-hour  fast.  Glyburide  had  not  been  used  between 
the  fasts,  and  fluoxetine  was  discontinued  24  hours  before 
the  second  fast.  During  the  second  fast,  no  hypoglycemic 
symptoms  were  noted.  Blood  glucose  levels  ranged  from 
3.8  to  7.8  mmol  per  liter,  with  serum  insulin  concentra- 
tions of  43  to  108  pmol  per  liter.  No  further  testing  was 
done,  and  the  patient  was  discharged. 

Hyperglycemia  later  developed,  and  glyburide  therapy 
was  reinstituted  at  a lower  dose.  At  the  discretion  of  the 
practicing  physician,  the  use  of  fluoxetine  was  continued 
for  depression.  The  patient  continued  to  have  episodes  of 
hypoglycemia,  albeit  less  severe. 

Discussion 

Hypoglycemic  symptoms  result  from  the  release  of 
counterregulatory  hormones  and  neuroglycopenia.  As 
blood  glucose  levels  begin  to  decrease,  the  initial  symp- 
toms of  hypoglycemia,  including  tremors,  diaphoresis, 
and  palpitations,  occur  from  the  release  of  epinephrine. 
Neuroglycopenic  symptoms  of  lethargy,  confusion,  and 
loss  of  consciousness  occur  with  further  decreases  in  the 
blood  glucose  concentration.  Causes  of  hypoglycemia  in- 
clude drugs,  excess  insulin  production — insulinoma — 
anti-insulin  antibodies,  and  concomitant  diseases  that 
may  compromise  glucose  production. 

In  evaluating  hypoglycemic  symptoms,  the  documen- 
tation of  hypoglycemia  (<2.2  mmol  per  liter)  at  the  time 
of  symptoms  is  required  (one  of  the  diagnostic  criteria  in 
Whipple’s  triad4).  Occasionally  this  can  be  accomplished 
on  an  outpatient  basis,  but  the  standard  protocol  is  a 72- 
hour  fast  with  frequent  taking  of  blood  specimens  to  cor- 
relate symptoms  with  glucose,  insulin,  and  C-peptide 
levels.5  Insulin-mediated  hypoglycemia  is  associated  with 
an  inappropriately  elevated  insulin  level  (>43  pmol  per 
liter)  at  the  time  of  hypoglycemia.  Other  pancreatic  islet 
(3-cell  peptides  can  be  used  to  differentiate  between  the 
various  insulin-mediated  hypoglycemias.5 

In  the  case  reported  here,  the  hypoglycemia  was 
clearly  associated  with  symptoms  and,  by  history,  re- 
lieved with  food.  The  elevated  serum  insulin  and  C- 


WJM,  March  1996—' Vo  I 164,  No.  3 


Alerts,  Notices,  and  Case  Reports  263 


peptide  concentrations  during  the  first  72-hour  fast  are 
consistent  with  an  endogenous  insulin-mediated  hypo- 
glycemia. Oral  hypoglycemic  agent  use  seems  unlikely 
because  sulfonylureas  were  absent  in  the  urine.  These  lab- 
oratory results  mimic  those  expected  for  an  insulinoma. 
When  fluoxetine  was  discontinued  before  the  second  72- 
hour  fast,  however,  no  hypoglycemia  was  noted,  suggest- 
ing that  fluoxetine  use  during  the  first  72-hour  fast 
contributed  to  the  disorder. 

It  is  unclear  whether  fluoxetine  use  per  se  induced  the 
hypoglycemia  or  if  it  potentiated  a glyburide-induced 
hypoglycemia.  Hypoglycemia  from  sulfonylureas  can 
occur  48  to  72  hours  after  the  last  dose.6  Because  by  his- 
tory the  patient  discontinued  glyburide  use  two  weeks 
before  fasting,  glyburide-induced  hypoglycemia  seems 
unlikely.  The  absence  of  sulfonylureas  in  the  urine  is  con- 
sistent with  this  conclusion,  but  sulfonylurea  use  during 
the  fast  cannot  be  entirely  discounted  because  assays  for 
sulfonylureas  may  not  have  the  sensitivity  for  low  levels  of 
second-generation  sulfonylureas  and  their  metabolites.7 

Many  drugs  have  been  shown  to  potentiate  the  hypo- 
glycemic effects  of  sulfonylureas  by  altering  either  the 
pharmacokinetics  of  sulfonylurea  metabolism  or  pharma- 
codynamic interactions.6  Pharmacokinetic  data  suggest 
that  with  multiple  dosing  of  glyburide,  the  drug  equili- 
brates with  a slowly  turning  over  compartment,  possibly 
adipose  tissue.8  It  is  conceivable  that  fluoxetine  use  poten- 
tiated the  hypoglycemic  effect  of  glyburide  by  displacing 
glyburide  from  this  compartment.  Discontinuing  gly- 
buride 14  days  before  the  fast  would  seem  to  mle  out  this 
possibility  because  the  slowly  turning  over  compartment 
would  have  to  have  a half-life  of  more  than  three  days. 

Numerous  drugs  can  induce  hypoglycemic  symptoms 
with  or  without  hypoglycemia.  The  side-effect  profile  of 
fluoxetine  overlaps  with  hypoglycemia,  and  this  appears 
to  be  a common  property  of  selective  serotonin-reuptake 
inhibitors.  In  this  case,  however,  hypoglycemic  symptoms 
associated  with  the  use  of  fluoxetine  appeared  to  be 
caused  by  a low-blood  glucose  level.  A poorly  docu- 
mented case  of  symptomatic  hypoglycemia  associated 
with  fluoxetine  use  has  been  reported  elsewhere.9 

Fluoxetine  has  been  used  to  treat  obese  patients  with 
non-insulin-dependent  diabetes  to  induce  weight  loss.10  " 
These  studies  noted  an  improvement  in  glycemic  control 
with  the  administration  of  fluoxetine,  60  mg  per  day,  as 
manifested  by  a decrease  in  hemoglobin  AIC  levels  in  con- 
junction with  a decrease  in  caloric  intake  and  an  average 
weight  loss  of  4 to  6 kg  (9  to  13  lb).  No  episodes  of  hypo- 
glycemia were  reported  in  these  studies.  The  improvement 
in  glycemic  control  in  these  studies  is  likely  due  to  weight 
loss.  The  weight  loss  this  patient  experienced  likely  ac- 
counted for  the  improved  glycemic  control,  allowing  the 
discontinuation  of  glyburide  before  and  the  normal  glu- 
cose levels  during  the  second  fast,  but  it  would  not  account 
for  the  hypoglycemia.  In  addition,  fluoxetine  has  been 
shown  to  improve  peripheral  insulin  action  and  decrease 
hepatic  glucose  production  in  insulin-resistant  patients.12 

In  prescribing  selective  serotonin-reuptake  inhibitors  to 
diabetic  patients,  the  American  Hospital  Formulary  Ser- 


vice recommends  careful  monitoring  of  blood  glucose  lev- 
els in  all  patients  with  diabetes  initiating  or  discontinuing 
these  agents.1'  This  seems  practical  advice  concerning  the 
use  of  this  class  of  agents  in  these  patients,  especially 
those  on  concomitant  sulfonylurea  therapy,  as  illustrated  in 
this  case.  We  also  recommend  that  in  evaluating  hypo- 
glycemic symptoms  in  patients  taking  selective  serotonin- 
reuptake  inhibitors,  stopping  the  medication  should  be  an 
initial  diagnostic  maneuver.  This  case  also  emphasizes  that 
in  evaluating  hypoglycemia,  all  nonessential  medications 
should  be  stopped  during  the  72-hour  fast. 
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stop  smoking.1-  Many  hospitals  have  nonsmoking  policies 
and  may  even  sponsor  smoking-cessation  campaigns.3'5 
Some  variations  do  exist,  however,  in  how  hospitals  and 
health  care  institutions  deal  with  patients  who  smoke. 
Patients  in  psychiatric  units,  for  example,  may  be  allowed 
to  smoke  in  a supervised  setting  outside  the  hospital  to 
moderate  disruptive  behavior.6  Disabled  patients  in  reha- 
bilitation settings  may  be  wheeled  outside  by  hospital  staff 
so  that  they  may  be  able  to  smoke.  In  this  report,  we  de- 
scribe a conflict  involving  a disabled  patient  admitted  to  a 
hospital  who  insisted  on  smoking  against  hospital  policy. 

Report  of  a Case 

The  patient,  a 38-year-old  man,  was  admitted  to  a 
community  teaching  hospital  because  of  a large  sacral  de- 
cubitus ulcer.  Eight  years  before  admission,  he  sustained 
a gunshot  wound  to  the  thoracic  spine,  with  resultant 
paraplegia.  At  that  time,  he  also  underwent  a colostomy 
and  ileostomy  because  of  the  gunshot  wound.  A large 
sacral  decubitus  subsequently  developed  that  resulted  in 
several  admissions  to  local  hospitals. 

The  patient  lived  in  a group  home  for  independent  liv- 
ing. He  had  had  paranoid  schizophrenia  since  age  18  and 
was  being  maintained  on  a regimen  of  fluphenazine  hy- 
drochloride. In  the  group  home,  he  received  daily  wound 
and  colostomy  care  by  a visiting  nurse.  Just  before  this  ad- 
mission, the  patient  was  admitted  to  another  hospital  be- 
cause of  increasing  drainage  from  his  sacral  decubitus. 
Within  a few  days,  he  signed  out  against  medical  advice 
and  returned  to  his  group  home.  Because  the  visiting 
nurse  association  was  unaware  that  the  patient  was  leav- 
ing the  hospital,  no  plans  were  made  to  reinstitute  care. 
After  three  days  at  home,  the  patient  presented  to  a com- 
munity hospital  by  ambulance  to  obtain  wound  and 
colostomy  care.  On  admission  his  medications  included 
fluphenazine,  multiple  vitamins,  and  a diuretic.  He 
smoked  one  pack  of  cigarettes  per  day  and  drank  three  to 
four  1 2-ounce  cans  of  beer  per  day. 

The  patient  was  hypothermic  at  35.5°C  (96°F)  and 
appeared  cachectic.  His  affect  was  angry,  disgruntled,  and 
agitated.  He  was  generally  uncooperative  with  the  history 
taking  and  physical  examination.  His  blood  pressure  was 
1 10/70  mm  of  mercury,  with  a heart  rate  of  128  beats  per 
minute  and  a respiratory  rate  of  24.  He  had  poor  dentition. 
His  abdomen  showed  a functioning  left  colostomy  and 
right  ileostomy.  He  had  4+  lower  extremity  edema  with 
ulcer  formation  on  his  right  shin  and  both  feet.  The 
patient  had  a massive  30-  by  30-cm  grade  IV  decubitus 
ulcer  of  the  sacrum  extending  to  the  lumbar  spine  and  the 
sacroiliac  region.  Below  the  level  of  T-10,  he  was  para- 
lyzed and  insensate. 

Pertinent  laboratory  data  included  a hemoglobin  level 
of  68  grams  per  liter  (6.8  grams  per  dl),  with  a normal 
leukocyte  count.  The  admission  sodium  level  was  125 
mmol  per  liter;  the  remaining  electrolyte,  urea  nitrogen, 
and  glucose  levels  were  normal. 

The  patient  was  admitted  to  the  hospital  for  wound  care 
and  the  management  of  associated  problems.  Once  admit- 


ted, he  posed  a challenging  care  dilemma.  He  wanted  to 
smoke,  something  that  was  not  permitted  in  this  hospital. 
When  told  he  was  not  allowed  to  smoke,  the  patient  be- 
came verbally  abusive  and  refused  colostomy  care  and 
wound  care  in  an  attempt  to  force  the  nursing  staff  to  allow 
him  to  smoke.  Attempts  to  control  his  smoking  were  un- 
successful. When  he  could,  the  patient  would  smoke  until 
it  was  detected  by  patients  or  staff.  When  his  cigarettes 
were  confiscated,  he  paid  a delivery  person  or  asked  friends 
to  bring  him  cigarettes.  In  addition,  the  patient’s  smoking 
resulted  in  requests  by  other  patients  to  smoke  and  com- 
plaints from  other  patients  and  staff  about  the  smoke. 

Although  all  the  members  of  the  patient  care  team 
knew  that  smoking  was  prohibited,  they  did  not  agree 
about  how  to  deal  with  this  patient.  Some  argued  that  vis- 
itors, staff,  and  even  ambulatory  patients  who  wanted  to 
smoke  could  do  so  by  going  outside.  Because  the  patient 
was  paraplegic,  debilitated,  and  completely  immobile,  he 
was  not  able  to  do  so.  There  was  empathy  with  the 
patient’s  frustration  at  being  refused  one  of  the  few  activi- 
ties that  gave  him  pleasure.  The  nurse  floor  manager  also 
felt  that  the  demands  on  personnel  time  were  increased  by 
having  to  deal  with  policing  the  patient  and  the  repercus- 
sions of  not  allowing  him  to  smoke.  The  argument  against 
allowing  the  patient  to  smoke  involved  the  institutional 
policy  against  smoking  and  the  effect  of  secondhand 
smoke  on  the  staff  and  on  other  patients.  In  addition,  there 
were  concerns  about  the  deleterious  effects  of  smoking  on 
his  wound  healing. 

The  nurse  manager’s  solution,  which  was  approved  by 
the  hospital’s  risk  management  department,  was  to  allow 
the  patient  to  smoke  in  his  room  supervised  by  a nurse  or 
aide.  This  meant  that  his  cigarettes  (and  matches)  were 
kept  in  the  nurses’  station  at  all  times.  Every  time  he 
would  smoke,  a staff  member  would  light  his  cigarette 
and  supervise  him  until  he  was  done.  If  there  were  any 
complaints  about  the  smoking,  the  staff  person  was  in- 
structed to  extinguish  the  cigarette. 

Over  the  course  of  the  week,  the  patient’s  medical 
condition  improved  to  where  he  was  able  to  use  a prone 
cart  to  transport  himself.  With  the  use  of  the  prone  cart, 
he  was  able  to  wheel  himself  off  the  floor  and  outside 
to  the  designated  smoking  areas.  His  smoking  on  the 
floor  ceased,  and  the  remainder  of  his  hospital  course 
was  uneventful. 

Discussion 

Several  concerns  arise  with  how  this  case  was 
resolved.  In  a competent  patient,  refusal  of  care  need  not 
involve  manipulation.  If  a patient  is  considered  capable  of 
making  decisions,  the  staff  should  not  attempt  to  provide 
unwanted  care,  namely  wound  and  colostomy  care. 
Although  this  patient  elected  to  come  to  the  hospital  in 
the  first  place  and  can  be  presumed  to  have  wanted  med- 
ical attention,  he  may  no  longer  have  wanted  it.  After  a 
discussion  of  the  risks  of  refusing  care,  if  the  patient  no 
longer  wanted  to  receive  care,  he  should  have  been  dis- 
charged from  the  hospital.  If,  however,  he  was  not  consid- 
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ered  capable  of  making  decisions,  his  right  to  refuse  care 
needed  to  be  reexamined  and  an  alternative  identified. 
Forcing  unwanted  care  on  anyone  is  not  desirable.  The 
use  of  alternatives  that  can  support  a patient  through  nico- 
tine withdrawal,  such  as  nicotine  patches  and  clonidine 
and  tranquilizers  for  autonomic  symptoms,  must  be  con- 
sidered. Consent  is  still  needed  to  institute  any  of  these 
options.  Unfortunately,  instead  of  dealing  directly  with 
the  patient's  decision-making  capacity  and  implications 
for  treatment  choices,  the  staff  became  enmeshed  in  the 
primary  goal  of  wanting  to  provide  care,  perceived  to  be 
in  the  patient’s  best  interest,  and  acquiesced  to  the 
patient’s  request  to  smoke  in  order  to  do  so. 

This  case  can  be  analyzed  in  terms  of  accepted  princi- 
ples of  medical  ethics.7(p2771  The  argument  can  be  advanced 
that  respect  for  autonomy  means  that  a competent  person 
may  choose  high-risk  or  unhealthy  behaviors.  Smoking  is 
not  unique  in  this  regard.  Patients  with  diabetes  mellitus 
may  decide  to  eat  chocolate  bars.  Patients  with  hyperten- 
sion may  stash  and  eat  salted  snack  foods.  To  forbid  a 
competent  patient  to  smoke  is  paternalistic — that  is,  act- 
ing for  a patient’s  good  contrary  to  that  patient’s  wishes. 
Some  behaviors,  generally  those  involving  the  use  of  ad- 
dictive substances,  are  intuitively  viewed  differently. 
Should  a patient  with  alcoholism  be  permitted  to  drink 
while  in  a hospital?  Should  a patient  who  uses  illegal 
drugs  be  permitted  to  use  them  in  a hospital?  Whereas 
respect  for  autonomy  supports  a person’s  right  to  refuse 
recommended  treatment  and  even  to  make  “bad  choices,” 
certain  behaviors  and  thus  claims  to  autonomy  may  be 
limited  by  rules  of  an  institution. 

The  autonomy  issue  sags  even  if  it  does  not  collapse 
with  questions  about  a patient’s  decision-making  capacity. 
Although  capacity  or  competence  is  to  be  presumed  for 
persons  entering  a hospital,  the  competence  of  this  patient, 
who  had  a complicated  psychiatric  and  social  history,  re- 
quires confirmation.  If  the  patient  ultimately  is  found  to 
lack  decision-making  capacity,  acting  in  his  best  interest 
is  morally  sound.  This  would  be  considered  weak  pater- 
nalism, a reasonable  ethical  practice.8  In  weak  paternal- 
ism, an  agent  intervenes  on  grounds  of  beneficence  or 
nonmaleficence  only  to  prevent  substantially  nonvoluntary 
conduct  to  protect  persons  against  their  own  substantially 
nonautonomous  action(s).  Substantially  nonvoluntary  or 
nonautonomous  actions  include  cases  of  inadequately  in- 
formed consent,  severe  depression  that  precludes  rational 
deliberation,  and  severe  addiction  that  prevents  free  choice 
and  action.  Weak  paternalism  requires  that  some  such 
form  of  compromised  ability  be  present.7  Does  the 
patient’s  exercise  of  autonomy  include  adequate  reflection 
on  the  consequences  of  his  or  her  act?9  Those  conse- 
quences could  be  on  the  patient.  They  could  also  affect  the 
community,  the  community  in  this  case  being  a hospital, 
whose  services  the  patient  has  presumably  sought.  In  ac- 
cepting care  in  the  hospital,  the  patient  implicitly  con- 
sented to  abide  by  the  institutional  policies,  which  could 
include  the  prohibition  of  smoking. 

Some  other  ethical  principle  is  required  to  adequately 
address  this  issue.  Beneficence  alone  cannot  resolve  the 


question.  Medical  beneficence  implies  serving  the 
patient’s  best  interest.  In  this  case,  a conflict  existed  be- 
tween the  patient's  and  the  caregivers’  views  about  what 
constituted  those  best  interests.  The  patient’s  idea  of  a 
good — that  is,  satisfying  his  addictive  craving — con- 
flicted with  the  medical  view  of  “good”:  abstaining  from 
smoking  and  healing  of  his  decubitus  ulcers.  It  could  be 
argued  that  by  permitting  the  patient  to  smoke,  we  gained 
his  cooperation  with  other  aspects  of  his  medical  regimen 
and  thereby  facilitated  a good  medical  outcome.  This  is 
consistent  with  the  practice  of  allowing  psychiatric  pa- 
tients to  smoke  in  their  units  with  supervision,  with  the 
anticipated  outcome  being  lessening  of  their  underlying 
psychiatric  disorder. 

Community  interest,  along  with  serving  the  interests 
the  patient  may  or  may  not  want,  may  bring  us  closer  to  a 
proper  resolution  of  the  dispute.  In  purely  utilitarian 
terms,  the  medical  benefit  to  the  patient  along  with  bene- 
fits to  other  patients  and  hospital  employees,  possibly 
inconvenienced,  discomforted,  or  endangered,  makes 
refusing  the  patient’s  wish  a reasonable  course  of  action. 
It  has  been  argued  that  "An  action  may  be  said  to  be  con- 
formable to  the  principle  of  utility  when  the  tendency  it 
has  to  augment  the  happiness  of  the  community  is  greater 
than  any  it  has  to  diminish  it.”10^66’ 

The  language  of  rights  is  insufficient.  No  right  to 
smoke  exists.  As  a practical  matter,  the  patient  would  have 
a roommate,  and  that  roommate’s  right  not  to  be  exposed 
to  smoke  seems  to  have  precedence  similar  to  a right  not 
to  be  harassed  by  loud  television  or  radio  playing. 

Justice,  including  the  protection  of  other  patients  who 
will  be  endangered  by  a patient’s  smoking,  exerts  a claim. 
Despite  a patient’s  claim  of  autonomy,  the  danger  of  pas- 
sive smoke  exposure,  the  discomfort  therefrom,  and  the 
greater  claims  on  finite  resources,  such  as  the  required  su- 
pervision by  nurses  for  the  patient’s  smoking,  seem  to 
have  priority  over  a patient’s  claim  to  autonomy.  Smok- 
ing is  an  obstacle  to  the  healing  of  a decubitus  ulcer  in  the 
presence  of  circulatory  compromise.  The  patient’s  unwill- 
ingness to  comply  with  a medically  necessary  course  of 
action  at  a minimum  strained  his  claim  to  entitlement  to 
ongoing  care  if  the  efficacy  of  that  care  was  undermined 
by  continued  smoking." 

Promise  keeping  is  another  principle,  described  as  a 
nonconsequentialist  principle  having  priority  over  benef- 
icence.12 A professional  promise  of  physicians,  nurses, 
and  hospitals  is  to  seek  the  healing  and  wholeness  of  pa- 
tients. Denying  consent  to  a patient  to  smoke  or  not  pro- 
viding the  facilities  in  which  to  smoke  (a  private 
supervised  environment)  is  completely  consistent  with 
honoring  the  promise  of  seeking  the  healing  of  the 
patient.  Simply  because  a competent  patient  may  elect  to 
release  a professional  from  the  terms  of  that  promise  does 
not  negate  its  general  nature.  Professionals  as  moral 
agents  understandably  wish  to  honor  the  promises  intrin- 
sic to  their  practice. 

As  a practical  matter,  patients  have  other  options.  If 
competent,  they  can  choose  to  satisfy  a craving  over  the 
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good  of  healing  and  try  to  find  a physician  or  hospital  that 
would  allow  them  to  smoke.  If  their  wishes  are  suffi- 
ciently compelling,  they  might  to  able  to  be  transferred  to 
such  a facility.  Patients  can  also  be  pharmacologically 
supported  through  their  nicotine  withdrawal.  Nonethe- 
less, respect  for  autonomy  would  on  balance  seem  to  be 
exceeded  by  the  requirement  of  justice — that  is,  a fair  dis- 
tribution of  benefits  and  burdens  (right  to  smoke  versus 
the  right  to  be  protected  from  smoke  and  the  fair  alloca- 
tion of  scarce  resources,  personnel,  and  space  needed  to 
supervise  smoking) — and  the  promise  keeping  whereby 
the  hospital,  nurses,  and  physicians  honor  their  promise  to 
promote  health  and  wholeness. 

Conclusion 

This  case  illustrates  the  difficulties  of  reconciling  what 
appears  on  the  surface  to  be  a clear-cut  problem  of  the 
rules  of  a smoke-free  hospital  conflicting  with  the  reali- 
ties of  daily  practice.  Supervised  smoking  in  a hospital 
violates  institutional  policies.  If  we  allowed  the  patient  in 
this  case  to  smoke  in  the  hospital,  we  would  have  respect 
of  autonomy  disproportionately  outweighing  important 
principles  such  as  justice  and  promise  keeping.  Demands 
on  clinicians  can  make  an  ad  hoc  solution  more  attractive 
than  enforcing  an  institutional  rule  or  attending  to  the 
community  of  patients.  More  data  are  needed  to  under- 
stand how  clinicians  resolve  problems  involving  institu- 
tional requirements  and  limits  to  patient  autonomy. 
Finally,  this  case  invites  further  study  of  the  mutual  inter- 
ests of  hospitals  as  social  institutions  and  patients  and 
caregivers  as  community. 
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Diffuse  infiltrative  lymphocytosis  syndrome  is  an  im- 
munologic disorder  associated  with  the  major  histocompat- 
ibility complex  (MHC)  gene  locus  HLA-DR5.'-2  In  patients 
with  this  disorder,  there  is  diffuse  infiltration  of  the  salivary 
glands,  lungs,  gastrointestinal  tract,  and  breast  tissue  by 
CD8  T cells.  The  disorder  clinically  resembles  Sjogren's 
syndrome,  but  differs  in  the  extent  of  extraglandular  in- 
volvement, paucity  of  autoantibodies,  and  association  with 
HLA-DR5,  all  of  which  are  found  in  diffuse  infiltrative 
lymphocytosis.3,4'1’145''5  In  contrast,  in  patients  with  Sjogren's 
syndrome,  CD4  T lymphocytes  infiltrate  the  salivary  and 
lacrimal  glands,  and  extraglandular  manifestations  are 
present  only  a third  of  the  time;  high  titers  of  autoantibod- 
ies to  extractable  nuclear  and  cytoplasmic  antigens 
(Ro/SSA  and  La/SSB)  are  frequently  present.  Sjogren’s 
syndrome  is  associated  with  HLA-DR2  and  HLA-DR3.*' 
Cases  of  diffuse  infiltrative  lymphocytosis  syndrome 
have  been  described  in  the  literature  as  disseminated  lym- 
phocytic infiltrative  process7-8  or  intestinal  pneumonitis9 
and  have  occurred  in  patients  infected  with  the  human  im- 
munodeficiency virus  (HIV).  We  describe  a case  of  dif- 
fuse infiltrative  lymphocytosis  syndrome  in  a patient  not 
infected  with  HIV. 

Report  of  a Case 

The  patient,  a 53-year-old  man,  presented  to  his  physi- 
cian in  June  1993  with  a swollen  left  submandibular  mass. 
Other  than  a 15-pack-year  history  of  smoking,  his  medical 
history  was  unremarkable.  He  had  no  arthritic  complaints, 
rash,  cough,  or  constitutional  symptoms.  He  did  not  have 
dry  eyes  or  xerostomia.  There  was  no  history  of  exposure 
to  tuberculosis,  but  the  patient  had  received  the  bacille  Cal- 
mette-Guerin  vaccine  previously  in  China.  Biopsy  of  the 
submandibular  mass  revealed  chronic  sialoadenitis  of  the 
salivary  gland,  and  tests  were  negative  for  acid-fast  organ- 


(Agah  R.  Sockell  M.  Felsovayni  A:  Diffuse  infiltrative  lymphocytosis 
syndrome  in  a patient  not  infected  with  the  human  immunodeficiency 
virus.  West  J Med  1996:  164:266-268) 


From  the  Santa  Clara  Valley  Medical  Center.  San  Jose,  and  the  Stanford  Uni- 
versity Medical  Center.  Palo  Alto.  California. 

Reprint  requests  to  Ravin  Agah.  MD.  PhD,  Dept  of  Internal  Medicine.  San- 
ta Clara  Valley  Medical  Center.  751  S Bascom  Ave.  San  Jose,  CA  95128. 


WJM,  March  1996— Vol  164,  No.  3 


Alerts,  Notices,  and  Case  Reports  267 


ABBREVIATIONS  USED  IN  TEXT 

ACE  = angiotensin-converting  enzyme 

ALT  = alanine  aminotransferase 

AST  = aspartate  aminotransferase 

CT  = computed  tomographic 

HIV  = human  immunodeficiency  virus 

HTLV-I  = human  T-cell  lymphotropic  virus  type  I 

MHC  = major  histocompatibility  complex 


isms.  A chest  roentgenogram  revealed  diffuse  pulmonary 
fibrosis  in  the  bases  bilaterally  without  mediastinal 
adenopathy.  The  patient  was  found  to  be  positive  on  a tu- 
berculin (purified  protein  derivative)  test,  but  smears  and 
subsequent  cultures  were  negative  for  tuberculosis. 

In  August  1993,  further  evaluation  found  the  patient  to 
test  negative  for  HIV,  human  T-cell  lymphotropic  virus 
type  I (HTLV-I),  Ro/SSA,  La/SSB.  hepatitis  C,  syphilis, 
and  hepatitis  B surface  antigen;  tests  for  antinuclear  anti- 
bodies, rheumatoid  factor,  and  angiotensin-converting  en- 
zyme (ACE)  inhibitor  were  negative.  The  patient  was 
positive  for  hepatitis  B core  antibody  (immunoglobulin 
G),  but  liver  function  test  results  were  normal. 

The  patient  continued  to  do  well  until  November  1993, 
when  he  presented  with  a two-week  history  of  jaundice, 
anorexia,  and  fatigue.  At  this  time,  his  liver  function  test 
values  were  grossly  abnormal,  with  a total  bilirubin  level 
of  100  p,mol  per  liter  (5.9  mg  per  dl);  alkaline  phos- 
phatase, 604  U per  liter;  aspartate  aminotransferase  (AST, 
formerly  SGOT),  220  U per  liter;  alanine  aminotransferase 
(ALT,  formerly  SGPT),  438  U per  liter;  and  lactate  dehy- 
drogenase, 242  U per  liter.  An  abdominal  computed  tomo- 
graphic (CT)  scan  revealed  a diffusely  enlarged  pancreas 
with  extension  to  the  left  kidney,  a dilated  gallbladder,  and 
an  enlarged  common  bile  duct  with  evidence  of  obstruc- 
tion in  the  head  of  the  pancreas.  A benign-appearing  nod- 
ule was  also  noted  in  the  left  lower  lobe  of  the  lung.  After 
an  endoscopic  retrograde  cholangiopancreatogram  was 
unsuccessful,  a stent  was  placed  percutaneously  from  the 
hepatic  portal  to  the  junction  of  the  third  and  fourth  por- 
tions of  the  duodenum.  Biopsy  of  the  head  of  the  pancreas 
revealed  diffuse  lymphocytic  infiltration  without  evidence 
of  malignancy.  Following  the  stent  placement,  the  patien- 
t’s liver  function  test  values  returned  to  normal  except  for 
a persistently  elevated  alkaline  phosphatase  level,  and  he 
was  able  to  return  to  work.  Four  months  later,  in  March 
1994,  another  abdominal  CT  scan  revealed  an  enlarged  but 
stable  pancreas,  persistent  left  kidney  infiltrate,  and  slight 
degeneration  of  the  liver.  The  previously  noted  nodule  in 
the  left  lower  lobe  of  the  lung  was  also  unchanged. 

The  patient  did  well  until  July  1994  when  he  pre- 
sented to  his  private  physician  with  right  upper  quadrant 
pain,  jaundice,  and  fever  to  39.4°C  (103°F).  He  was  found 
to  have  leukocytosis  with  a leftward  shift,  elevated  amino- 
transferase levels  (AST,  75  U per  liter;  ALT,  107  U per 
liter),  total  bilirubin  level  (116  (xmol  per  liter  [6.8  mg  per 
dl]),  and  an  alkaline  phosphatase  value  of  1,168  U per 
liter.  The  patient  was  treated  for  presumptive  cholangitis 
with  the  administration  of  piperacillin  sodium  and 


metronidazole;  he  rapidly  improved.  Another  CT  scan  of 
the  abdomen  was  unchanged  compared  with  the  study  of 
March  1994.  A second  percutaneous  drainage  of  the  bil- 
iary obstruction  was  done,  and  a new  stent  was  placed.  A 
small  mass  in  the  common  bile  duct  was  now  also  noted. 
Biopsies  of  the  biliary  mass,  head  of  the  pancreas,  kidney, 
and  the  nodule  at  the  lung  base  all  revealed  diffuse  lym- 
phocytic infiltration  with  no  signs  of  malignancy  or  vas- 
culitis. Retesting  was  again  negative  for  HIV,  HTLV-I, 
rheumatoid  factor,  antinuclear  antibodies,  Ro/SSA, 
La/SSB,  and  ACE  inhibitors,  and  serum  protein  elec- 
trophoresis was  normal.  A gallium  scan  revealed  diffuse 
lymphocytic  uptake  in  the  kidneys,  salivary  gland,  lungs, 
and  gastrointestinal  tract,  thought  to  be  indicative  of  the 
diffuse  infiltrative  lymphocytosis  syndrome.10 

Discussion 

This  is  the  first  case  of  the  diffuse  infiltrative  lympho- 
cytosis syndrome  reported  in  a patient  not  infected  with 
HIV.  The  patient  described  here  initially  presented  with 
salivary  gland  enlargement  due  to  chronic  sialoadenitis. 
The  diffuse  lymphocytic  infiltration  of  the  salivary  glands 
in  this  patient  meets  the  recommended  histologic  criteria 
for  the  sicca  syndrome."  The  sicca  syndrome  is  seen  in 
patients  with  primary  Sjogren's  syndrome  and  Sjogren's 
syndrome  due  to  rheumatoid  arthritis,  mixed  connective 
tissue  disease,  systemic  lupus  erythematosus,  and  sclero- 
derma. It  is  also  seen  in  patients  with  sarcoidosis,  chronic 
graft-versus-host  disease,  and  in  those  infected  with 
HTLV-I  and  HIV.12  Our  patient  was  tested  serologically 
for  these  diseases  with  repeated  tests  for  rheumatoid  fac- 
tor, antinuclear  antibodies,  Ro/SSA,  La/SSB,  and  ACE 
inhibitors,  all  of  which  were  negative.  Biopsies  likewise 
did  not  show  a malignant  neoplasm,  vasculitis,  granulo- 
mata,  or  acid-fast  bacilli,  and  cultures  were  negative  for 
tuberculosis.  Given  this  and  the  lack  of  clinical  findings 
compatible  with  any  of  these  diseases,  only  primary 
Sjogren’s  syndrome  and  diffuse  infiltrative  lymphocytosis 
syndrome  remain  as  diagnostic  possibilities. 

Primary  Sjogren’s  syndrome  with  extraglandular  man- 
ifestations is  frequently  accompanied  by  nonerosive 
arthritis,  vasculitis,  and  the  presence  of  autoantibodies,  all 
of  which  were  lacking  in  our  patient.  Furthermore,  the 
dramatic  and  diffuse  lymphocytic  infiltration  of  multiple 
organ  systems,  including  two  episodes  of  biliary  tract 
obstruction,  have  not  to  our  knowledge  been  reported  in 
primary  Sjogren’s  syndrome.  Finally,  the  diffuse  lympho- 
cytic uptake  seen  in  several  organ  systems  on  gallium 
scanning  was  thought  to  be  specific  for  the  syndrome  in 
this  clinical  setting.10 

In  HIV-infected  patients,  the  pathophysiology  of 
diffuse  infiltrative  lymphocytosis  syndrome  relates  to 
lymphocytic  infiltration  of  multiple  organs  with  the  pro- 
duction of  lymphokines  such  as  interferon  and  other 
cytokines  (interleukin- 1,  tumor  necrosis  factor)  that  cause 
direct  tissue  injury.13  The  lymphocytes  involved  in  this 
syndrome  in  HIV-infected  patients  express  CD8  and 
CD29  cell  markers.  It  is  thought  that  lymphocytic  infiltra- 
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tion  of  the  salivary  glands  in  these  patients  is  due  either  to 
MHC-restricted  recognition  of  viral  proteins  expressed  in 
epithelial  cells  or  to  retrovirally  mediated  transactivation 
of  the  endogenous  gene  that  is  involved  in  the  surface 
expression  of  the  adhesion  molecule  ligand.1416  Thus,  in 
diffuse  infdtrative  lymphocytosis  syndrome,  the  lympho- 
cytic proliferative  process  is  an  antigenic-driven  MHC- 
determined  (involving  class  I and  II  loci)  host  immune 
response  to  an  element  within  the  HIV  virus  itself.17  It  is 
also  thought  that  immunologically  intact  CD8  lympho- 
cytes with  normal  interleukin-2  production18'20  may  have  a 
protective  immune  function  by  preventing  HIV  virus 
replication  in  HIV-infected  patients.21'23 

Diffuse  infdtrative  lymphocytosis  syndrome  is  not 
unique  to  patients  infected  with  HIV.  It  has  been  proposed 
that  infections  with  other  viruses  such  as  herpes  simplex 
virus  6,  cytomegalovirus,  or  other  retroviruses  could  initi- 
ate immune  responses  similar  to  those  described  in  this 
patient.18  Diffuse  infdtrative  lymphocytosis  syndrome 
should  be  considered  in  patients  not  infected  with  HIV 
who  present  with  salivary  gland  enlargement  and 
extraglandular  manifestations.  The  underlying  immune 
mechanism  in  such  patients  should  be  further  investigated. 
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Echocardiography  has  become  an  important,  nonin- 
vasive  diagnostic  tool  in  the  evaluation  of  patients 
with  cardiovascular  disease.  Technologic  refinements  in 
two-dimensional  and  Doppler  imaging  have  allowed  for 
precise,  noninvasive  diagnosis,  particularly  in  patients 
with  valvular,  myopathic,  and  congenital  heart  disease. 
The  widespread  application  of  echocardiography, 
including  transesophageal  imaging,  in  other  areas  of  car- 
diac disease  is  somewhat  more  controversial.  In  this 
review,  we  discuss  the  rationale  for  routinely  doing 
echocardiography  in  patients  with  hypertension,  atrial 
fibrillation,  stroke,  and  endocarditis. 

Hypertension  and  Left 
Ventricular  Hypertrophy 

Left  ventricular  hypertrophy  (LVH)  is  recognized  as 
a consequence  of  hypertension  and  is  predictive  of  car- 
diovascular morbidity  and  mortality.  Left  ventricular 
(LV)  wall  thickness  and  mass  can  be  measured  by  M- 
mode  and  two-dimensional  echocardiography  and  corre- 
late directly  with  postmortem  measurements.1 

Epidemiologic  data  regarding  hypertension  and  LVH 
have  been  derived  largely  from  the  Framingham  Heart 
Study  over  the  past  four  decades.  Echocardiographic  cri- 
teria for  LVH  have  been  determined  by  defining  normal 
values  in  healthy,  nonobese  subjects  with  no  history  of 
hypertension  or  cardiac  disease.2  In  this  healthy  popula- 
tion, the  prevalence  of  LVH  was  16%  in  men  and  18% 
in  women.  This  was  much  higher  than  its  prevalence  by 
electrocardiographic  criteria  (only  3%). 

Among  nearly  5,000  patients  in  the  Framingham  Heart 
Study,  the  prevalence  of  LVH  increased  with  age;  it  was 
detected  in  33%  of  men  and  49%  of  women  older  than  70 
years.3  Increased  LV  mass  was  also  associated  with 
increased  systolic  blood  pressure  and  the  incidence  of 
obesity.  The  presence  of  valve  disease  or  previous 
myocardial  infarction  also  predicted  the  presence  of  LVH. 

Patients  with  LVH  are  at  increased  risk  for  cardio- 
vascular morbidity  and  mortality.  In  a 36-year  follow- 
up, the  Framingham  study  demonstrated  that  patients 


with  LVH  had  a fourfold  increase  in  all-cause  mortality 
compared  with  age-matched  controls  without  LVH.4 
This  risk  was  even  higher  in  patients  younger  than  65  at 
the  time  of  enrollment. 

A subset  of  patients  from  Framingham  were  evaluated 
for  cerebrovascular  events  (stroke  or  transient  ischemic 
attack  [TIA]).  Left  ventricular  mass  was  measured  in  a 
group  of  1,230  patients  with  a mean  age  of  69  who  were 
then  observed  for  eight  years.5  The  incidence  of  stroke  or 
TIA  was  substantially  higher  in  those  with  increased  LV 
mass  than  those  with  normal  LV  mass  in  both  men  ( 1 8.4% 
versus  5.2%)  and  women  (12.2%  versus  2.9%).  This 
increased  risk  held  true  after  controlling  for  such  variables 
as  age,  sex,  blood  pressure,  diabetes  mellitus,  smoking, 
cholesterol,  or  treatment  of  hypertension. 

The  relationship  between  LVH  and  vascular  events 
persists  when  all  vascular  events  are  evaluated.  The 
Framingham  investigators  observed  more  than  3,000 
patients  older  than  40  who  were  free  of  cardiovascular 
disease.6  Cardiovascular  events,  defined  as  angina, 
myocardial  infarction,  sudden  death,  stroke,  TIA,  or 
claudication,  were  more  common  during  the  four  years 
of  follow-up  in  patients  with  LVH.  In  a similar  study, 
140  patients  with  hypertension  were  observed  for  five 
years.7  In  patients  with  increased  LV  mass  by  echocar- 
diography, there  was  a significantly  higher  incidence  of 
death,  myocardial  infarction,  stroke,  and  bypass  graft- 
ing. Electrocardiographically  diagnosed  LVH  was 
uncommon  and  not  predictive  of  these  clinical  events. 

The  mechanism  by  which  LVH  leads  to  an  increase 
in  cardiovascular  events  is  not  certain.  Increased  LV 
mass  can  increase  myocardial  oxygen  consumption  and 
decrease  coronary  artery  flow  reserve,  predisposing  the 
heart  to  ischemia.  This  can  lead  to  fibrosis,  systolic  or 
diastolic  dysfunction,  or  arrhythmias.  Alternatively, 
LVH  may  simply  be  a marker  for  hypertension  or  vascu- 
lar disease.  The  association  between  LVH  and  stroke, 
heart  failure,  and  sudden  death  has  led  some  to  think  that 
LVH  should  be  regarded  as  a grave  prognostic  sign  and 
not  just  a compensatory  mechanism.8 
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ABBREVIATIONS  USED  IN  TEXT 

ACE  = angiotensin-converting  enzyme 

LV  = left  ventricular 

LVH  = left  ventricular  hypertrophy 

TEE  = transesophageal  echocardiography 

TIA  = transient  ischemic  attack 

TTE  = transthoracic  echocardiography 


It  is  not  known  if  the  regression  of  LVH  improves 
prognosis.  There  has  been  a decline  in  the  prevalence  of 
LVH  seen  on  electrocardiography  in  the  past  40  years.8 
This  has  paralleled  a decline  in  the  prevalence  of  untreat- 
ed hypertension  and  an  overall  decline  in  cardiovascular 
mortality.  Many  small  clinical  trials  have  attempted  to 
assess  the  effect  of  treating  hypertension  on  the  regres- 
sion of  LVH.  In  one  study,  a meta-analysis  of  109  such 
studies  involving  more  than  2,000  patients  with  hyper- 
tension was  performed.9  Overall,  these  patients  had  a 
decrease  in  mean  arterial  pressure  of  15%  and  a decrease 
in  LV  mass  of  12%.  The  drugs  used  to  treat  these 
patients  included  diuretics,  [3-blockers.  calcium  channel 
blockers,  and  angiotensin-converting-enzyme  (ACE) 
inhibitors.  The  greatest  degree  of  LVH  regression 
appeared  to  occur  with  the  use  of  ACE  inhibitors. 

It  has  been  pointed  out  that  many  of  these  LVH  regres- 
sion trials  are  problematic.10  The  patient  group  studied  is 
often  poorly  characterized  and  small  in  number.  The  dura- 
tion of  follow-up  is  short,  and  there  is  often  no  compari- 
son of  drug  use  with  that  of  placebo.  In  addition,  the 
echocardiographic  images  are  often  not  read  blindly. 

Most  echocardiographic  trials  assessing  LVH  have 
used  M-mode  measurements.  This  may  not  be  the 
most  accurate  method  for  measuring  LV  mass.  Two- 
dimensional  algorithms  have  been  developed11  but  not 
widely  applied  to  regression  trials.  In  addition,  the  vari- 
ability of  LV  mass  measurements  (particularly  M-mode) 
within  a person  may  actually  exceed  the  degree  of  regres- 
sion reported12  and  may  limit  its  use  in  individual  patients. 

Two  large  trials  have  compared  various  single-drug 
regimens  for  the  treatment  of  hypertension  and  have 
examined  the  effects  of  therapy  on  the  regression  of 
LVH. 1314  In  the  Treatment  of  Mild  Hypertension  Study, 
844  patients  were  assigned  to  hygienic  therapy  and  one  of 
five  antihypertensive  drugs  or  placebo.  Hygienic  therapy 
included  weight  reduction,  restricted  sodium  and  alcohol 
intake,  and  exercise.  The  drug  treatments  included  13- 
blocker,  calcium  channel  blocker,  ACE  inhibitor,  a-adren- 
ergic  blocker,  or  diuretic.  M-mode  echocardiography  was 
done  at  baseline  and  after  four  years.  All  of  the  drug  reg- 
imens were  effective  in  lowering  blood  pressures,  and  the 
effect  was  in  addition  to  the  benefits  of  hygienic  therapy. 
All  of  the  groups  showed  a 10%  to  15%  reduction  in  LV 
mass,  and  hygienic  therapy  alone  was  as  effective  in  caus- 
ing the  regression  of  LVH  as  hygienic  plus  drug  therapy.15 
An  exception  may  have  been  an  additional  lowering  of  LV 
mass  with  diuretic  therapy. 

A second  large  trial  of  multiple  drug  regimens  in  the 
treatment  of  hypertension  evaluated  the  effect  of  treat- 


TABLE 1 .—Routine  Echocardiography  in  Patients  With 
Hypertension  tor  Detection  of  Left  Ventricular  Hypertrophy  (LVH) 

Arguments  For 

Arguments  Against 

Presence  of  LVH  portends 

Variability  of  measurement 

worse  prognosis 

may  exceed  degree  of 

Echocardiography  is  more 

change  expected  from 

sensitive  for  detection  of  LVH 

regression 

than  electrocardiography 
Predicts  coronary  disease, 
arrhythmias,  and  cerebral 
ischemic  events 
May  influence  therapy 
for  hypertension 

Cost 

ment  on  the  regression  of  LVH.16  Patients  receiving 
placebo  had  a slight  increase  in  LV  mass  after  one  year, 
whereas  patients  receiving  active  treatment  revealed  no 
change  in  LV  mass.  Again,  an  exception  was  that  the 
group  receiving  a diuretic  had  a reduction  in  LV  mass. 
Whether  the  measured  reduction  in  LV  mass  truly  repre- 
sents a regression  of  LVH  or  instead  is  an  artifact  of  the 
technique  used  to  measure  LV  mass  (with  a decrease  in 
LV  cavity  size  due  to  diuresis)  is  uncertain. 

Left  ventricular  hypertrophy  resulting  from  hyper- 
tension confers  a worse  prognosis.  Echocardiography  is 
more  sensitive  in  detecting  LVH  than  a standard  electro- 
cardiogram. The  effect,  however,  of  the  presence  of  LVH 
on  an  individual  patient's  care  is  unknown.  Although 
some  recommend  echocardiography  as  a simple,  nonin- 
vasive  test  to  detect  end-organ  damage,  others  think  that 
it  will  not  affect  the  decision  to  treat  hypertension  or  the 
aggressiveness  of  therapy.  The  arguments  for  and 
against  the  routine  use  of  echocardiography  in  patients 
with  hypertension  are  summarized  in  Table  1. 

Atrial  Fibrillation 

Echocardiography  is  an  important  aspect  of  the  ini- 
tial evaluation  of  patients  with  atrial  fibrillation.  Cardiac 
chamber  hypertrophy  or  dilation,  valve  dysfunction,  or 
pericardial  disease  may  be  detected.  In  patients  with 
established  atrial  fibrillation,  echocardiography  has  been 
routinely  used  to  assess  for  the  risk  of  stroke.  Atrial  fib- 
rillation leads  to  an  increased  risk  of  stroke  in  nearly  1.5 
million  Americans.  Patients  with  atrial  fibrillation  have  a 
rate  of  stroke  of  5%  per  year,  which  is  six  times  higher 
than  in  patients  without  the  disorder.17  Atrial  fibrillation 
increases  in  prevalence  and  risk  with  increasing  age,  and 
more  than  half  of  strokes  associated  with  this  dysrhyth- 
mia occur  in  patients  older  than  75. 

Patients  with  atrial  fibrillation  can  generally  be  cate- 
gorized into  high  and  low  risk  for  stroke.  Variables  that 
place  patients  at  high  risk  include  hypertension,  previ- 
ous stroke  or  TIA,  diabetes  mellitus,  heart  failure  or 
ventricular  dysfunction,  increased  left  atrial  size,  and 
advanced  age.1819 

Most  strokes  associated  with  atrial  fibrillation  are 
thought  to  be  embolic  on  the  basis  of  stasis-related 
thrombus  arising  in  the  left  atrium,  particularly  in  the 
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left  atrial  appendage.  Although  transthoracic  echocar- 
diography (TTE)  is  insensitive  for  detecting  the  presence 
of  left  atrial  thrombus,  transesophageal  echocardiogra- 
phy (TEE)  is  highly  accurate.  In  addition,  TEE  using  a 
high-frequency  transducer  can  detect  spontaneous 
echocardiographic  contrast  in  the  left  atrium.  This  phe- 
nomenon is  related  to  erythrocyte  aggregation  in  the 
presence  of  stasis  and  appears  as  a swirling  or  smokelike 
image  in  the  normally  clear  blood  pool.  Spontaneous 
contrast  may  be  seen  in  such  conditions  as  atrial  fibrilla- 
tion, mitral  stenosis,  and  left  atrial  enlargement20  and  is 
strongly  associated  with  thrombus. 

Spontaneous  echo  contrast  is  common  in  patients 
with  atrial  fibrillation  and  confers  an  increased  risk  of 
stroke.  In  one  study,  272  patients  with  nonvalvular  atrial 
fibrillation  underwent  TEE.  Spontaneous  echo  contrast 
was  detected  in  59%. 21  After  18  months  of  follow-up, 
patients  with  spontaneous  echo  contrast  had  a substan- 
tially higher  rate  of  stroke  or  embolic  event  (12%  per 
year)  than  patients  without  (3%  per  year),  and  survival 
was  decreased.  Treatment  with  warfarin  sodium  in  these 
patients  was  associated  with  a reduction  in  the  incidence 
of  subsequent  stroke. 

The  correlation  of  spontaneous  contrast  with  embol- 
ic events  is  probably  related  to  an  increased  aggregation 
of  erythrocytes.  The  presence  of  spontaneous  contrast 
has  been  associated  with  increased  hematocrit  and  fib- 
rinogen levels.22  In  addition,  the  degree  of  spontaneous 
contrast  has  been  shown  to  correlate  with  sedimentation 
rate,  blood  viscosity,  and  the  presence  of  antiphospho- 
lipid antibodies.23 

Transesophageal  echocardiography  has  also  been 
used  to  measure  function  of  the  left  atrial  appendage. 
Two-dimensional  and  Doppler  images  can  detect  visible 
contractions  in  the  appendage.  In  patients  with  nonval- 
vular atrial  fibrillation  and  evidence  of  reduced  left  atrial 
appendage  contraction,  there  is  a much  higher  likelihood 
of  spontaneous  contrast  or  thrombus.24 

Thus,  patients  with  atrial  fibrillation  are  at  risk  for 
stroke,  and  echocardiography  helps  identify  patients  at 
greatest  risk,  including  those  undergoing  cardioversion. 
It  has  been  recognized  for  decades  that  patients  under- 
going cardioversion  are  susceptible  to  cardioembolic 
events.  Because  of  this  risk,  it  is  recommended  that 
patients  undergoing  elective  cardioversion  of  atrial  fib- 
rillation of  greater  than  two  days’  duration  be  given  anti- 
coagulation for  several  weeks  before  and  after  the 
procedure.25  A recent  review  from  the  Cleveland  (Ohio) 
Clinic  evaluated  454  elective  cardioversions  and  detect- 
ed an  incidence  of  embolic  complications  of  1.3%. 26  The 
patients  with  embolic  events  had  not  been  anticoagulat- 
ed, and  most  of  them  had  been  in  atrial  fibrillation  for 
less  than  a week. 

A recent  study  addressed  the  role  of  left  atrial  throm- 
bus in  cardioversion-related  emboli.  A total  of  94  pa- 
tients with  atrial  fibrillation  of  greater  than  two  days’ 
duration  were  studied.27  Left  atrial  thrombus  was  identi- 
fied by  TEE  in  12  patients.  The  remaining  82  patients 
with  no  thrombus  underwent  cardioversion  with  no 
embolic  events.  Most  of  these  patients  were  treated  with 


heparin  immediately  before  cardioversion  and  warfarin 
for  one  month  after. 

A review  of  recent  studies  using  TEE  before  car- 
dioversion of  atrial  fibrillation  revealed  a prevalence  of 
atrial  thrombi  of  2.5%  to  23%  and  a low  incidence  of 
systemic  emboli  in  patients  without  atrial  thrombus.28  In 
addition,  left  atrial  thrombus  may  be  seen  with  TEE  in  as 
many  as  14%  of  patients  with  atrial  fibrillation  of  less 
than  three  days’  duration.29  There  are  reports  that  pro- 
longed therapy  with  warfarin  may  be  associated  with  the 
resolution  of  thrombus. 

The  rationale  for  anticoagulation  therapy  after  car- 
dioversion despite  a normal  TEE  is  that  the  return  of 
atrial  function  is  often  delayed.  As  many  as  20%  of 
patients  can  have  a delay  in  the  return  of  atrial  function, 
and  as  many  as  35%  can  have  the  appearance  of  sponta- 
neous contrast  after  cardioversion.30  The  recovery  of  atri- 
al function  may  take  as  long  as  a month,  particularly  in 
patients  who  have  had  a prolonged  (longer  than  2 weeks) 
duration  of  atrial  fibrillation.31  This  applies  to  patients 
undergoing  pharmacologic  as  well  as  direct  current 
cardioversion. 

The  initial  enthusiasm  for  using  TEE  to  exclude  the 
risk  for  emboli  has  been  somewhat  tempered.  A multi- 
center study  from  hospitals  using  TEE-guided  cardio- 
version revealed  17  patients  who  had  embolic  events 
after  cardioversion  despite  no  left  atrial  thrombus  detect- 
ed by  TEE.32  This  represents  2.4%  of  the  patients  who 
were  screened  by  TEE  before  cardioversion.  Five  of  the 
patients  had  spontaneous  echo  contrast  before  cardiover- 
sion, and  five  had  spontaneous  contrast  or  thrombus  on 
TEE  repeated  after  cardioversion.  None  of  these  patients 
had  been  treated  with  anticoagulation. 

Although  at  this  time  TEE  cannot  be  considered  an 
established  practice  in  all  patients  undergoing  cardiover- 
sion, a strategy  for  using  TEE  in  patients  with  atrial  fib- 
rillation of  longer  than  two  days'  duration  (Figure  1)  has 
been  proposed.28  Patients  with  no  evidence  of  thrombus  or 
spontaneous  contrast  by  TEE  can  undergo  cardioversion 
with  a low  likelihood  of  systemic  emboli.  This  may  be 
particularly  useful  in  patients  at  high  risk  for  extended 
anticoagulation.  Acute  anticoagulation  with  heparin 
before  cardioversion  and  anticoagulation  with  warfarin 
afterwards  is  advisable,  however.  This  issue  is  currently 
being  addressed  in  the  ongoing  multicenter  Assessment  of 
Cardioversion  Using  TEE  trial,  and  answers  regarding 
efficacy  and  cost  should  be  forthcoming.  Some  arguments 
for  and  against  the  routine  use  of  echocardiography  in 
patients  with  atrial  fibrillation  are  summarized  in  Table  2. 

Unexplained  Stroke  and  Transient 
Ischemic  Attack 

Stroke  is  a common  and  often  devastating  event. 
There  are  nearly  500,000  strokes  annually  in  the  United 
States  and  an  equal  number  of  TIAs.  It  is  estimated  that 
nearly  60%  of  these  are  due  to  cerebrovascular  disease.33 
The  remainder  are  thought  to  be  due  to  emboli  or  remain 
of  uncertain  cause. 
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Stroke  and  TIA  can  result  from  emboli  arising  from 
the  ascending  and  transverse  aorta  or  cardiac  chambers.  In 
addition,  emboli  may  arise  from  systemic  veins  and  tra- 
verse an  intracardiac  communication.  Echocardiography 
has  been  used  extensively  in  the  detection  of  sources  of 
cerebral  emboli.  In  rare  cases,  an  intracardiac  tumor  such 
as  an  atrial  myxoma  is  identified.  A variety  of  more 
common  possible  sources  of  cerebral  emboli  have  been 
identified  and  are  discussed  here. 

Left  Atrial  Thrombus 

As  mentioned,  thrombus  in  the  left  atrium  can  serve 
as  a source  of  cerebral  emboli.  The  detection  of  left  atri- 
al thrombus  requires  careful  inspection  of  the  left  atrial 
appendage.  The  incidence  of  atrial  thrombus  ranges 
from  5%  to  17%  and  is  most  common  in  patients  with 
mitral  stenosis  or  atrial  fibrillation.  It  has  been  argued 
that  substantial  mitral  regurgitation  may  protect  against 
the  formation  of  thrombus.34 

Spontaneous  echo  contrast  occurs  commonly  in 
patients  with  mitral  stenosis  and  atrial  fibrillation. 
Similarly,  spontaneous  contrast  has  been  found  in  16% 
to  18%  of  patients  with  unexplained  cerebral  isch- 
emia. 35,36  Whether  the  presence  of  spontaneous  contrast 
necessarily  explains  the  cause  of  unexplained  stroke  or 
TIA  remains  controversial. 

Patent  Foramen  Ovale 

Although  the  foramen  ovale  usually  closes  at  birth, 
autopsy  studies  suggest  that  it  may  remain  patent  in  as 
much  as  25%  of  the  population.  A patent  foramen  ovale 
may  then  serve  as  a source  of  paradoxic  emboli  from 
thrombus  that  arises  in  the  venous  circulation. 

Transesophageal  echocardiography  may  be  a more 
sensitive  technique  than  transthoracic  imaging  for 
detecting  a patent  foramen  ovale.  In  addition,  the  use  of 
agitated  saline  bubbles  or  the  Valsalva  maneuver  may 
enhance  its  detection.  In  one  study,  TTE  detected  the 
presence  of  a patent  foramen  ovale  in  only  49%  of 
patients  in  whom  this  was  apparent  by  TEE.37 

The  presence  of  a patent  foramen  ovale  may  be  of 
particular  interest  in  young  patients  with  stroke.  In  one 
study  involving  137  patients  with  mean  age  of  37  who 
had  suffered  a stroke,  patients  with  alternative  explana- 
tions— that  is,  cerebrovascular  disease — for  stroke,  had 
a prevalence  of  patent  foramen  ovale  by  TEE  of  33%.  In 
contrast,  in  patients  with  unexplained  stroke,  the  preva- 
lence of  patent  foramen  ovale  was  66%.38  An  interesting 


TABLE  2.— Routine  Echocardiography  in  Patients 
With  Atrial  Fibrillation  (AF) 

Arguments  For 

Arguments  Against 

May  detect  structural 
abnormality  responsible  for 
cause  of  AF 

Identifies  patients  at  risk  for 
cardioembolic  event 

May  expedite  cardioversion 

Negative  study  for  thrombus 
does  not  eliminate  risk  ofcar- 
dioembolic  events 
Cost 

Figure  1. — The  graph  shows  the  proposed  strategy  for  trans- 
esophageal echocardiographically  (TEE)  guided  anticoagula- 
tion for  patients  with  atrial  fibrillation  undergoing  elective  elec- 
trical cardioversion  (modified  and  reprinted  with  permission 
from  Grimm  et  aP8).  DCC  = direct  current  cardioversion,  LA  = 
left  atrium,  SEC  = spontaneous  echocardiographic  contrast 

finding  is  that  the  prevalence  of  this  malformation  in 
subjects  without  cerebral  ischemia  was  43%. 

In  elderly  patients  with  cerebral  ischemia,  the  impor- 
tance of  patent  foramen  ovale  is  less  certain.  In  one  study, 
220  consecutive  patients  (mean  age,  66  years)  presenting 
with  cerebral  ischemia  underwent  contrast  TEE.39  In 
patients  older  than  50,  there  was  no  difference  in  the 
prevalence  of  patent  foramen  ovale  between  patients  with 
unexplained  stroke  and  age-matched  controls. 

Atrial  Septal  Aneurysm 

Atrial  septal  aneurysm  refers  to  a redundant,  hyper- 
mobile  area  of  the  interatrial  septum  that  usually  occurs  in 
the  region  of  the  fossa  ovalis.  The  role  of  atrial  septal 
aneurysm  in  cerebral  embolism  is  controversial.  In  a 
study  of  100  patients  with  unexplained  stroke,  contrast 
TEE  was  used  to  assess  for  atrial  septal  aneurysm  and  a 
patent  foramen  ovale  and  the  findings  compared  with 
those  in  a group  of  50  control  subjects.40  Both  patent  fora- 
men ovale  and  atrial  septal  aneurysm  were  significantly 
associated  with  the  diagnosis  of  unexplained  stroke,  and 
the  odds  of  stroke  was  33  times  higher  in  patients  with 
both  disorders  than  in  patients  with  neither.  It  has  been 
estimated  that  atrial  septal  aneurysm  occurs  in  2%  to  4% 
of  normal  controls  compared  with  1 1%  to  15%  of  patients 
with  cerebral  ischemia.33  It  has  also  been  noted,  however, 
that  nearly  80%  of  patients  with  atrial  septal  aneurysm 
and  cerebral  ischemia  also  have  other  possible  echocar- 
diographic sources  of  emboli  (including  a prosthetic 
mitral  valve,  atrial  fibrillation,  and  a dilated  left  ventricle). 

Mitral  Valve  Prolapse 

The  risk  of  stroke  in  patients  with  mitral  valve  pro- 
lapse is  controversial.  Mitral  valve  prolapse  can  be  detect- 
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ed  by  TTE,  and  the  criteria  for  diagnosis  have  become 
increasingly  stringent.  Although  a review  of  these  criteria 
is  beyond  the  scope  of  this  article,  classic  mitral  valve 
prolapse  is  defined  as  systolic  displacement  of  one  or 
both  leaflets  of  the  mitral  valve  into  the  left  atrium  and 
thickening  and  redundancy  of  the  leaflets.  Nonclassic 
mitral  valve  prolapse  lacks  leaflet  thickening  and  redun- 
dancy. In  comparing  these  two  forms,  there  appears  to  be 
no  difference  in  the  frequency  of  stroke,41  although  they 
differ  considerably  in  the  risk  of  other  complications. 

The  presence  of  either  form  of  mitral  valve  prolapse 
has  been  suggested  as  a possible  cause  of  unexplained 
stroke.  A recent  study  examined  249  young  patients 
(<45  years  old)  with  unexplained  stroke  and  compared 
them  with  age-matched  controls.42  The  prevalence  of 
mitral  valve  prolapse  was  no  different  in  patients  with 
stroke  or  TIA  (3.6%)  than  in  controls  (4.7%). 

Aortic  Atheroma 

Aortic  atheroma  is  well  recognized  as  a possible 
source  of  peripheral  emboli,  particularly  after  catheteri- 
zation. Spontaneous  atheromatous  emboli  may  also  be  a 
source  of  stroke  or  TIA.  In  one  study,  aortic  atheroma 
were  detected  by  TEE  in  44%  of  patients  presenting  with 
TIA.43  More  recently,  a group  of  250  patients  with  stroke 
were  evaluated  with  TEE  and  compared  with  age- 
matched  controls.44  Atheromatous  plaque  was  more 
common  in  stroke  patients  (14.4%)  than  in  controls 
(2%).  The  odds  ratio  for  stroke  among  patients  with 
detectable  aortic  plaque  was  9.1.  In  addition,  patients 
with  unexplained  stroke  had  a higher  incidence  of  aortic 
plaque  (28%)  than  patients  with  another  likely  cause  of 
stroke  (8%). 

Thus,  although  echocardiography  is  useful  in  detect- 
ing possible  sources  of  unexplained  stroke,  TTE  is  fairly 
insensitive.  In  one  study,  probable  or  possible  sources  of 
emboli  were  detected  less  commonly  in  patients  with 
cerebral  ischemia  than  in  comparable  controls.  In  addi- 
tion, the  use  of  TTE  altered  clinical  management  in  only 
2%  of  patients.45  In  detecting  all  possible  sources  of 
cerebral  ischemia,  TEE  is  more  sensitive  than  TTE46  and 
may  identify  a possible  source  in  as  many  as  50%  to  68% 
of  patients.3547  The  effect  of  TEE  findings  on  manage- 
ment decisions,  however,  has  not  been  studied. 
Transesophageal  echocardiography  may  also  identify 
patients  at  increased  risk  for  subsequent  cerebral 
ischemic  events.48  Arguments  for  and  against  the  routine 
use  of  echocardiography  in  patients  with  unexplained 
stroke  are  summarized  in  Table  3. 

Endocarditis 

Echocardiography  has  been  an  important  component 
in  the  evaluation  of  possible  cases  of  infectious  endo- 
carditis. Numerous  studies  have  evaluated  the  utility  of 
both  TTE  and  TEE.  When  using  surgical  or  autopsy  con- 
firmation as  the  standard,  TTE  has  a sensitivity  for 
detecting  vegetations  of  40%  to  60%  compared  with 
90%  or  better  with  TEE.49-50  Both  modalities  have  a 
specificity  of  greater  than  90%.  In  rare  cases,  vegeta- 


TABLE 3—  Routine  Echocardiography  in  Patients 
With  Unexplained  Stroke 

Arguments  For 

Arguments  Against 

May  identify  probable  source  of 

TTE  much  less  sensitive  than 

cerebral  iscnemia  in  <60%  of 

TEE  for  detecting  source  of 

patients  with  unexplained 

emboli 

stroke 

Cost 

May  identify  treatable  source  of 

emooli  and  alter  management 

TEE  = transesophageal  echocardiography,  TTE 

= transthoracic  echocardiography 

tions  can  be  mimicked  by  such  things  as  myxomatous 
degeneration  of  valve  leaflets,  papillary  fibromas,  or 
previous  vegetations.  The  low  sensitivity  of  TTE  is  par- 
ticularly evident  in  those  patients  with  small  vegetations 
(<  10  mm)  or  prosthetic  valve  involvement. 

Transesophageal  echocardiography  is  well  suited  to 
detecting  complications  of  endocarditis.  This  includes 
leaflet  aneurysm  or  perforation,  chordal  rupture, 
abscess,  fistula,  progressive  valve  destruction,  or  pros- 
thetic valve  dehiscence.  Transesophageal  echocardiogra- 
phy was  able  to  detect  autopsy-confirmed  abscess  in 
87%  of  cases  versus  only  28%  by  TTE.51  It  may  also  be 
particularly  well  suited  to  detecting  small  vegetations.52 

Echocardiographic  findings  may  also  be  important  in 
determining  prognosis  in  patients  with  endocarditis.  In 
one  study  of  105  patients  with  endocarditis,  vegetation 
size  as  determined  by  TEE  correlated  with  complica- 
tions.50 Vegetations  greater  than  10  mm  had  a rate  of 
embolization  of  47%  versus  only  19%  with  vegetations 
of  less  than  10  mm.  Vegetation  size  did  not  correlate  with 
the  development  of  heart  failure  or  death.  The  location  of 
vegetation  was  also  important,  with  mitral  valve  vegeta- 
tions being  more  likely  to  embolize  than  aortic  valve  veg- 
etations. Death  may  be  predicted  more  accurately  by 
clinical  variables  such  as  the  presence  of  a prosthetic 
valve,  systemic  embolization,  or  Staphylococcus  aureus 
as  the  culprit  organism.53  In  addition  to  size,  vegetation 
characteristics  such  as  extent,  consistency,  and  mobility 
have  been  shown  to  predict  outcome.54 

Interestingly,  the  importance  of  the  echocardiograph- 
ic appearance  of  a vegetation  during  the  course  of  anti- 
biotic therapy  is  less  certain.  In  a study  using  TTE.  32 
patients  underwent  reimaging  at  the  end  of  a course  of 
antibiotics.  A vegetation  was  still  present  in  almost  90%, 
with  no  change  in  size  in  59%  and  denser  consistency  in 
52%. 55  Another  study  used  TEE  to  observe  vegetation 
size  during  antibiotic  therapy.  Patients  who  had  an 
increase  or  no  change  in  vegetation  size  were  more  like- 
ly to  have  embolization,  abscess  formation,  valve 
replacement,  or  death  than  patients  with  a decrease  in 
vegetation  size.56  An  important  finding  is  that  a normal 
TEE  does  not  always  exclude  the  diagnosis  of  endo- 
carditis. In  one  study,  five  patients  with  a normal  initial 
TEE  had  evidence  of  vegetation  on  a subsequent  TEE.57 
Thus,  echocardiography,  and  particularly  TEE,  is  useful 
for  confirming  the  diagnosis  of  endocarditis,  detecting 
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TABLE  4 .—Routine  Echocardiography  in  Patients 
With  Endocarditis 

Arguments  For 

Arguments  Against 

Allows  for  diagnosis  to  be 

TTE  often  insensitive  for 

established 

detecting  vegetations 

Identifies  complications  and 

Normal  TEE  does  not  exclude 

may  indicate  need  for 
surgical  intervention 

diagnosis  of  endocarditis 

Identifies  embolic  risk 

Mortality  more  accurately 
predicted  by  clinical  variables 

Helpful  in  determining 
prognosis 

Cost 

TEE  = transesophageal  echocardiography,  TTE 

transthoracic  echocardiography 

complications,  and  predicting  prognosis.  Arguments  for 
and  against  the  routine  use  of  echocardiography  in 
patients  with  endocarditis  are  summarized  in  Table  4. 
The  role  of  routinely  repeating  TEE  imaging  requires 
further  study. 

The  routine  use  of  echocardiography  has  altered  the 
definition  of  endocarditis.  A strict  case  definition  was 
proposed  that  used  only  clinical  variables.58  These 
included  blood  cultures  positive  for  infective  organisms, 
fever,  new  murmur,  predisposing  heart  disease,  and  vas- 
cular sequelae.  A new  case  definition  has  recently  been 
proposed  that  incorporates  positive  blood  cultures  and 
echocardiographic  findings  as  the  major  diagnostic  cri- 
teria.5'' Patients  with  pathologically  confirmed  endo- 
carditis were  more  accurately  classified  with  the  new 
criteria  than  with  the  older  classification.60 

Conclusion 

Echocardiography  has  revolutionized  the  noninvasive 
examination  of  patients  with  common  clinical  disorders 
such  as  hypertension,  atrial  fibrillation,  stroke,  and 
endocarditis.  Detailed  cardiac  anatomy  can  be  readily 
demonstrated,  particularly  with  TEE.  Echocardiography 
commonly  provides  unexpected  information  that  may 
lead  to  a new  diagnosis  or  alter  the  treatment  strategy.61 
Few  data  are  available,  however,  regarding  the  cost- 
effectiveness  of  echocardiography  in  these  conditions.  It 
is  not  certain  whether  the  information  gained  from 
echocardiography  will  ultimately  increase  or  reduce  the 
cost  of  caring  for  patients  with  cardiovascular  disease. 
Pending  the  results  of  trials  designed  to  answer  this  issue, 
the  arguments  for  and  against  the  use  of  echocardiogra- 
phy need  to  be  weighed  by  individual  practitioners. 
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Commentary 


A Dangerous  Profession 

JANE  A.  MORTON,  MD,  and  MICHAEL  B.  JACOBS,  MD,  Palo  Alto,  California 


I(J.A.M.)  used  to  feel  fatigued  after  a hard  night  on 
call,  but  “weary”  better  describes  my  mood  after  last 
night — a particularly  heavy  night,  even  for  the  winter 
and  a seasoned  generalist. 

As  a member  of  a large  multispecialty  clinic,  I am 
told  that  physicians  still  hold  the  reins  of  control;  perhaps 
this  was  true  in  the  past,  but  it  is  not  so  clearly  the  case 
now.  Cynically,  I wonder  if  not  too  many  years  ago,  the 
now-wealthy  health  care  reform  gurus  chuckled  to  them- 
selves as  they  predicted  the  inevitable  lemminglike 
behavior  of  physicians:  “Let  them  settle  into  a lifestyle  of 
high  mortgages,  fine  schools  for  their  children,  and  a 
sense  of  control.  Then  we  will  take  charge,  insisting  on 
efficiencies  and  production  quotas  so  that  they  will  have 
to  scramble  to  see  more  patients,  extend  their  hours,  and 
attend  our  mandatory  conferences  on  working  smarter 
and  harder  for  less  and  less.” 

This  is  how  it  was  last  night.  Five  examining  rooms 
and  two  of  the  best  nurses,  and,  yet,  each  time  I emerged 
from  one  room,  all  of  the  other  four  were  still  filled.  So 
around  I went — like  a rat  on  a wheel — cutting  every  cor- 
ner possible,  doing  my  level  best  to  maintain  a courteous 
demeanor.  Later  that  night.  I fulfilled  my  “gatekeeper” 
role  in  an  exemplary  manner  by  repeatedly  denying 
authorization  for  nonurgent  emergency  department  vis- 
its. “But  it  feels  like  an  emergency  to  me!”  implored  one 
desperate  mother  at  3 in  the  morning.  Is  this  what  I went 
to  medical  school  for?  I thought,  unable  to  relax.  It  was 
becoming  painfully  clear  that  these  gatekeeper  responsi- 
bilities were  inexorably  replacing  my  patient  advocacy 
role.  I was  trying  somehow  to  be  both  a supplier  and  a 
rationer  of  care  and  service;  not  an  easy  task,  some  might 
say  “morally  untenable.”1 

I have  worked  hard  before,  but  something  changed  for 
me  last  night.  Was  it  because  of  the  lingering  concerns  I 
had  over  my  patients?  Did  I miss  something?  Did  I err  in 
my  judgment?  Or  was  it  because  I found  myself  struggling 
to  hide  my  impatience,  to  check  myself  lest  my  irritability 
show  in  answering  perfectly  appropriate  questions  from 
frightened  and  concerned  patients,  to  distance  myself  from 
the  plaintive  cries  of  sick  children?  Or  was  it  because  I was 
becoming  aware  of  being  a pawn  in  a dangerously  out-of- 
control  system  and  coming  perilously  close  to  sacrificing 
the  very  core  of  being  a physician,  my  professionalism  and 
my  humanism?  The  essence  of  professionalism  is  altru- 
ism, and  the  essence  of  humanism  is  respect,  compassion, 
and  sensitivity  to  our  patients.2  With  “bottom-line”  care 


becoming  ever  more  pervasive,  I risk  compromising  both 
my  professionalism  and  my  humanism. 

On  the  Compensation  Committee,  we  talk  about  ways 
to  encourage  our  partners  to  be  more  productive.  But 
even  a race  car  has  brakes,  and  for  good  reason.  If  one 
goes  too  fast,  someone  eventually  gets  hurt.  Who  will  be 
the  casualties  in  this  new  system?  Will  it  be  our  patients, 
or  will  it  be  physicians  as  we  lose  our  personal  standards 
and  our  passion  for  our  profession?  Or  will  it  be  our  fam- 
ilies or  our  friends  we  increasingly  shunt  aside  because 
of  the  ever-expanding  demands  on  our  time? 

We  hear  the  distant  thunder  of  health  care  reform, 
and  we  choose  a defensive  position.  We  increase  our 
malpractice  coverage,  adopt  more  stringent  surveillance 
for  impaired  physicians,  and  hold  mandatory  workshops 
on  dealing  with  “the  difficult  patient.” 

The  relentless  pressure  to  see  more  patients  in  a 
shorter  amount  of  time  and  in  a more  cost-effective  way 
erodes  the  most  precious  commodity  in  our  therapeutic 
armamentarium,  the  close  relationships  we  establish 
with  our  patients.  Our  “purpose  is  being  replaced  by 
process,”1  and  as  a by-product,  the  quality  of  our  care  is 
being  compromised. 

The  organization  of  our  health  care  system  has  pro- 
found effects  on  our  ability  to  care  and  to  heal.3 
Unfortunately,  “Today  two  ethically  incompatible  cul- 
tures exist  in  medicine.  The  traditional  culture  [our  call- 
ing to  care  and  to  heal]  is  now  dominated  by  a business 
culture  that  is  eroding  the  essence  of  healing  relation- 
ships.”l,p4W  Until  there  is  some  reconciliation  between 
these  clashing  value  systems,  each  of  us  will  have  to 
draw  our  own  line  in  the  sand,  one  that  recognizes  the 
economic  realities  of  our  lives  without  compromising 
our  integrity,  our  values,  and  our  commitment  to  care. 

My  daughter  will  soon  enter  medical  school,  and  she 
will  be  introduced  to  the  time-honored  dictum  of  heal- 
ers: Primum  non  nocere,  or  “First,  do  no  harm.” 
Although  never  an  easy  mandate  to  follow,  in  tomor- 
row’s health  care  system,  this  will  be  even  more  difficult 
and  challenging  for  her  and  for  all  of  us  striving  to 
uphold  the  highest  ideals  of  our  profession. 
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Prevention  of  Insulin-Dependent 
Diabetes  Mellitus — Wishful 
Thinking,  or  Reality? 

In  their  article  elsewhere  in  this  issue  of  the  journal, 
Charles  Verge,  MB,  BS,  PhD,  and  George  Eisenbarth, 
MD,  PhD,  review  the  natural  history  of  insulin-dependent 
diabetes  mellitus  (IDDM)  before  the  onset  of  clinical  dis- 
ease and  also  comprehensively  describe  the  many  treat- 
ments being  tested  worldwide  to  try  to  prevent  this 
disease.'  In  this  editorial,  I will  attempt  to  give  additional 
emphasis  to  some  of  the  topics  that  they  have  introduced. 

Their  figure  that  shows  the  stages  in  the  development 
of  type  I diabetes  mellitus  (Figure  1)  appears  to  depict  that 
over  time  all  persons  who  reach  each  respective  stage  will 
progress  to  subsequent  stages  and  eventually  to  clinical 
IDDM.  In  fact,  as  noted  in  their  text,  most  people  with  the 
genetic  susceptibility  to  IDDM  never  progress  to  any  of  the 
other  stages  (including  clinical  IDDM);  each  of  the  autoan- 
tibodies associated  with  IDDM  can  occur,  at  least  individ- 
ually, in  persons  who  do  not  progress  to  clinical  IDDM; 
and  in  identical  twins  of  patients  with  IDDM,  immuno- 
logic and  metabolic  markers  of  IDDM  occur  in  many  more 
than  the  third  who  are  concordant  for  clinical  IDDM.  The 
major  point  is  that  not  all  nondiabetic  persons  with  the 
markers  of  IDDM  will  progress  to  clinical  disease.  The 
IDDM  disease  process  may  begin  in  some  people  and  then 
go  into  remission.  Consequently,  we  may  never  have  the 
perfect  test  early  in  the  disease  process  that  can  predict 
eventual  clinical  IDDM  with  complete  accuracy. 

Nevertheless,  excellent  tools  for  predicting  the  risk  of 
clinical  IDDM  are  available.  In  ICARUS  (Islet  Cell  Anti- 
body Register  Users  Study),  a worldwide  collaboration  of 
more  than  20  research  groups,2  data  have  been  pooled 
from  456  islet  cell  antibody-positive  first-degree  relatives 
of  IDDM  patients.  Of  these,  108  progressed  to  clinical 
IDDM.  In  these  persons,  the  combination  of  islet  cell 
antibodies,  insulin  autoantibodies,  age,  and  first-phase 
insulin  response  to  glucose  allowed  a maximum  risk  of 
clinical  IDDM  within  five  years  of  nearly  90%  to  be  as- 
signed. Consecutive  measurements  in  individual  subjects 
over  time  and  the  addition  of  HLA  determinations,  other 
autoantibodies,  and  ultimately  measures  of  T-cell  func- 
tion will  likely  further  improve  risk  prediction.  The 
IDDM  disease  process  is  dynamic  and  complex,  probably 
with  spontaneous  remissions  and  relapses.  With  improved 
understanding  of  pathogenesis  and  an  improved  ability  to 
accurately  assess  the  status  of  the  IDDM  disease  process, 
risk  prediction  will  most  assuredly  improve  as  well. 

It  is  easy  to  imagine  an  environmental  agent  or  event 
that  initiates  or  triggers  the  IDDM  autoimmune  disease 
process.  But,  as  Drs  Verge  and  Eisenbarth  mention,  it  is 
also  likely  that  interaction  with  the  environment  may  be 
protective.  This  point  is  worth  emphasizing.  Isolating  an- 
imals from  environmental  contact  by  rearing  them  under 
pathogen-free  conditions  increases  the  frequency  of 


IDDM  in  both  the  nonobese  diabetic  mouse  and  the  BB 
rat,3  strongly  suggesting  that  exposure  to  one  or  more  en- 
vironmental agent(s)  was  protective.  The  increasing 
IDDM  incidence  in  some  countries  and  populations  cited 
by  Drs  Verge  and  Eisenbarth  is  possibly  due  more  to  the 
removal  of  or  decrease  in  environmental  protective  fac- 
tors than  to  an  increase  in  initiating  factors.  If  the  major 
influence  of  the  environment  is  to  initiate,  precipitate,  or 
trigger  the  IDDM  disease  process,  then  by  definition  this 
must  occur  early  in  the  disease  process.  In  contrast,  if  the 
major  influence  of  the  environment  is  protective,  this  pro- 
tection could  theoretically  occur  any  time  before  clinical 
IDDM.  Of  course,  the  two  postulated  roles  for  the  envi- 
ronment are  not  mutually  exclusive;  some  environmental 
factors  may  be  initiators,  and  others  may  be  protective. 

Any  attempt  to  prevent  IDDM  must  have  as  a guiding 
principle  the  importance  of  balancing  the  aggressiveness 
of  the  treatment  against  the  risk  of  subsequent  IDDM  de- 
veloping. More  aggressive  intervention  is  warranted  in 
persons  with  a high  risk,  and  the  obverse  is  true  for  per- 
sons at  lower  risk.  Theoretically,  if  an  intervention  that  is 
low  in  risk,  inexpensive,  and  convenient  could  be  discov- 
ered, perhaps  we  would  treat  everyone  without  even  at- 
tempting to  identify  people  at  increased  risk.  Vaccines  for 
certain  childhood  communicable  diseases  essentially  fall 
into  this  category. 

On  the  other  end  of  this  balance  between  benefit  and 
risk,  broad-spectrum  immunosuppressive  agents  such  as 
cyclosporine,  azathioprine,  and  glucocorticoids  have  been 
used  in  newly  diagnosed  IDDM  patients.  Although  some 
improvement  in  C peptide  levels  can  be  observed  (as  a re- 
flection of  the  secretion  of  endogenous  insulin),  and  the 
frequency  and  duration  of  remissions  is  improved,  clini- 
cal IDDM  recurs  even  when  the  drugs  are  continued  long 
term.4  Because  of  this  limited  success  plus  the  recognized 
risks  and  toxicities  associated  with  these  drugs,  it  is 
unlikely  that  such  broad-spectrum  immunosuppressive 
agents  will  be  able  to  achieve  a positive  enough  benefit- 
to-risk  ratio  for  their  widespread  use. 

A precautionary  comment  for  all  trials  designed  to 
prevent  IDDM  is  also  warranted.  In  nonobese  diabetic 
mice  and  BB  rats,  the  development  of  IDDM  appears  to 
depend  in  large  measure  on  the  balance  between  effector 
and  regulatory  mechanisms.3-5  Substrains  of  the  nonobese 
diabetic  mouse  and  BB  rat  that  do  not  spontaneously  de- 
velop diabetes  are  not  missing  the  diabetogenic  effector 
mechanisms.  Rather,  these  effector  mechanisms  are  kept 
under  control  by  strong  regulatory  mechanisms.  In  both 
of  these  animal  models,  diabetes  can  be  induced  or  accel- 
erated by  immunomodulatory  therapy  that  decreases 
these  regulatory  mechanisms.6-7  Effector  cells  capable  of 
transferring  IDDM  to  immune-deficient  animals  have 
even  been  isolated  from  strains  of  rats  without  a tendency 
for  spontaneous  IDDM.8  The  applicability  of  these  obser- 
vations in  mice  and  rats  to  human  IDDM  is  unknown,  but, 
at  the  least,  in  designing  clinical  trials,  the  possibility  that 
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some  forms  of  immunomodulatory  therapy  eould  induce 
or  hasten  the  onset  of  clinical  1DDM  must  be  considered. 
To  date,  the  preliminary  data  available  for  the  two  forms 
of  intervention  therapy  being  tested  worldwide,  parenteral 
insulin  and  nicotinamide,  show  no  evidence  of  possibly 
increasing  the  incidence  of  IDDM. 

Finally,  I would  like  to  conclude  by  trying  to  guess 
what  the  results  may  be  of  the  current  ongoing  European- 
Canadian  Nicotinamide  Diabetes  Intervention  Trial  (EN- 
DIT)  and  the  Diabetes  Prevention  Trial,  Type  I (DPT-I).  It 
is  likely  that  both  trials  will  be  partially  successful;  that  is, 
the  use  of  either  or  both  nicotinamide  and  insulin  will  pre- 
vent IDDM  in  some,  but  only  some,  high-risk  persons. 
But  this  will  represent  a most  important  first  step.  We  will 
have  demonstrated  that,  at  least  in  some  people,  IDDM 
can  be  prevented.  Such  a finding  will  be  a tremendous 
stimulus  to  understand  the  mechanism  underlying  this 
success,  to  develop  new  strategies  to  improve  on  this  suc- 
cess, and  eventually  to  move  these  treatments  from  the  re- 
search setting  into  clinical  practice.  Success  in  the  current 
and  future  trials  to  prevent  IDDM  will  usher  in  a new  era 
in  the  treatment  of  diabetes.  Not  only  will  diabetologists 
treat  patients  with  established  diabetes,  but  they  will  also 
use  all  the  combined  information  from  genetic,  immuno- 
logic, and  metabolic  tests  to  determine  the  risk  of  a per- 
son’s subsequent  development  of  IDDM.  In  persons  at 
increased  risk,  appropriate  therapy  will  be  instituted. 
Those  receiving  such  preventive  therapy  will  be  moni- 
tored immunologically  and  metabolically  for  the  success 
or  failure  of  their  treatment,  and  if  necessary,  this  treat- 
ment will  be  modified.  Success  in  preventing  IDDM  may 


even  pave  the  way  for  similar  attacks  and  success  in  pre- 
venting other  autoimmune  diseases. 

JERRY  PALMER,  MD* 

Diabetes  Endocrinology  Research  Center 
Department  of  Veterans  Affairs 
Puget  Sound  Health  Care  Systems 
Seattle,  Washington 
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An  'Out-of-Body'  Experience 

D.  ALLAN  MacKENZIE,  MD,  Ventura,  California 


It  was  a warm,  southern  California  fall  day.  This  was 
supposed  to  be  our  final  “tune-up”  bicycle  ride  in 
preparation  for  the  World  Senior  Games.  My  wife,  Mabel, 
had  received  a medal  in  the  1993  cycling  events.  This  was 
to  be  my  year. 

Our  extra  weight  had  melted  off,  and  our  bodies  were 
finally  firm.  Our  time  trials  in  the  local  competition  had 
gradually  improved.  We  stopped  our  painful  training  rou- 
tines to  avoid  peaking  prematurely  for  the  week  of  gruel- 
ing but  joyful  competition  in  St  George,  Utah.  The  van 
was  packed  and  fueled;  we  were  physically  and  psycho- 
logically ready  to  go. 

A final  40-mile  training  loop,  we  thought,  would  off- 
set the  effects  of  the  10-hour  drive  to  the  competition  site. 
We  had  completed  the  toughest  part  of  the  hilly  ride  and 
were  now  homeward  bound,  down  the  Pacific  Coast  Bike- 
way. This  north-south  bike  route  straddles  the  Pacific 
Coast  Highway  from  the  Canadian  to  the  Mexican  bor- 
ders. The  scenery,  swept  clean  by  the  Santa  Ana  winds, 
was  spectacular.  As  usual,  we  saw  schools  of  dolphins 
traveling  in  their  own  channels.  We  had  just  shared  the 
last  of  our  food — bananas  and  PowerBars.  I pedaled  on 
alone  into  the  wind  and  into  the  final  four  miles. 

In  sports,  mental  imagery  is  used  to  imagine  yourself 
performing  your  sport  in  perfect  form  and  style.  Deep  in 
this  reverie,  I had  just  crossed  the  finish  line  with  a new 
personal-best  time.  Suddenly  I heard  a high-pitched  ex- 
plosion. It  sounded  like  a gunshot,  but  being  on  a bicycle, 
I reasoned  that  it  could  have  been  a spectacular  tire 
blowout.  A split  second  later,  I realized  that  this  explosion 
involved  me  and  that  I had  become  airborne.  I reveled  in 
the  sudden  freedom  from  gravity.  Amazed,  I watched  my 
wristwatch  being  peeled  off  my  wrist,  in  slow  motion,  by 
the  brake  hood.  I could  see  that  the  base  of  my  thumb  was 
becoming  a fulcrum  to  the  watch  strap,  so  I made  a con- 
scious decision  to  release  the  bicycle  in  an  effort  to  save 
my  thumb. 

The  bicycle  was  now  standing  upright  and  ever  so 
slowly  leaving  me  behind.  The  right  bike  shoe,  still  at- 
tached by  the  clip-in  binding,  flapped  madly  on  its  spin- 
dle. Was  it  spinning  clockwise  or  counterclockwise?  I 
now  noted  that  I was  flying  through  the  air  on  my  back, 
with  legs  and  arms  skyward.  Bothered  by  the  fact  that  my 


horizon  was  not  quite  right,  I focused  on  the  absence  of 
my  shoes  and  the  ragged  bike  gloves  on  my  wrists. 

Desperately  I tried  to  relate  all  of  these  facts  to  the 
blowout.  Then  I felt  my  imaginary  spacecraft  go  into  re- 
verse thrust.  Massive  deceleration  forces  distorted  my 
face  and  body.  I braced  myself,  but  the  impact  with  terra 
firma  was  stunning,  sending  bolts  of  lightning  from  my 
sacrum  into  both  feet.  Mercifully,  my  mind  closed  down 
for  a few  seconds — and  there  was  no  pain.  In  fact,  there 
was  nothingness. 

When  the  cobwebs  holding  me  down  cleared,  I tried 
to  get  up.  I needed  to  understand  this  “out-of-body”  expe- 
rience. There  are  no  miracles  in  the  20th  century,  but 
maybe  this  was  an  exception. 

The  first  person  on  the  scene  said,  “Get  down,  man — 
you  just  did  a back  flip.”  “Why?”  I asked.  “Because,”  he 
explained,  “My  grandmother  drifted  into  your  lane  and 
launched  you.  You  went  from  being  a hood  ornament  to  to- 
tally obstructing  her  windshield.  That’s  why  she  slammed 
on  the  brakes  and  dumped  you.  It  was  totally  gnarly.” 

Suddenly  everything  made  sense  again.  This  was  not 
an  extraterrestrial  experience.  It  was,  after  all,  understand- 
able and  simple.  I lay  back  down  on  the  road  and  allowed 
the  white-hot  pain  to  blanket  me.  The  rest  is  sequel  and 
bad  luck.  My  81 -year-old  assailant  had  just  had  an  eye 
operation  and  now  had  eyedrops  and  medications  on 
board.  The  Good  Samaritans  who  happened  onto  the 
scene  included  emergency  medical  technicians,  who 
peeled  my  raw  body  from  the  harsh  gravel  road.  The  am- 
bulance crew  and  the  emergency  department  team  were 
professional  and  magnificent.  The  final  tally  included  re- 
markable and  endless  road  rash,  a fractured  thumb,  and  a 
fractured  sacrum.  These  injuries  were  negligible,  given 
the  dramatic  scenario. 

I was  admitted  to  the  hospital  where  I usually  work. 
My  wife  quietly  reminded  me  that  I was  not  the  trauma 
team  leader.  When  I persisted,  she  advised  the  team  mem- 
bers to  disregard  my  instructions.  1 quickly  got  the  idea. 

The  first  48  hours  in  the  intensive  care  unit  zipped  by 
quickly.  The  road  rash  made  it  impossible  to  be  comfort- 
able. A computed  tomographic  scan  confirmed  a dis- 
placed, angulated  midsacral  fracture.  Bowel  and  bladder 
problems  ensued.  The  sheer  joy  of  being  alive  seemed  to 
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neutralize  the  physical  pain,  and  I managed  to  get  myself 
discharged  on  day  three. 

From  the  moment  1 arrived  home,  the  sacral  pain  was 
constant  and  unrelenting  in  intensity.  Nights  were  unbear- 
able. Normally  a sound  sleeper,  I learned  firsthand  all 
about  insomnia.  After  a couple  of  hours  of  ragged,  rest- 
less sleep,  I was  wide  awake  for  the  rest  of  the  night. 

After  four  weeks  of  sleep  deprivation,  I began  to  have 
visual  hallucinations — colorful  bolts  of  lightning  in  broad 
daylight.  This  caused  me  to  request  relief  through  the  in- 
termittent, epidural  administration  of  medication  that  my 
anesthesia  colleagues  had  offered  earlier,  but  that  I had 
rejected.  This  provided  the  first  true  relief  from  pain 
sufficient  to  allow  me  to  get  on  with  my  healing  and  reha- 
bilitation. 

What  lessons  did  I learn  from  this  out-of-body  experi- 
ence? First  and  foremost,  fate  is  fickle.  Plans  that  seem  in- 
flexible and  important  seldom  are  and  can  change. 

Second,  accidents  appear  to  happen  in  slow  motion 
for  the  victim,  and  no  two  witnesses  can  agree  on  the  ex- 
act sequence  of  events.  The  perception  is  the  reality.  In 
this  case,  the  bicycle  computer  captured  the  fact  that  my 
huge  bulk  accelerated  from  1 5 to  42  miles  per  hour  before 
the  bicycle  tires  left  the  ground. 

Third,  I was  intrigued  to  learn  that  mental  distraction 
can  be  a better  analgesic  than  medication.  Sacral  fractures 
are  appropriately  known  as  “the  painful  fracture  of  neces- 
sity.” The  deep,  dull,  toothache-like  pain  is  constant  and 


humbling.  If  all  else  fails,  an  indwelling  epidural  catheter 
with  the  use  of  fentanyl  citrate  can  overcome  even  sacral 
fracture  pain,  at  least  for  three  days  at  a time. 

Fourth,  we  do  not  know  nearly  enough  about  real  or 
imagined  pain.  You  have  to  have  experienced  it  to  appre- 
ciate its  peculiarity.  Your  friends,  your  family,  and  your 
job  are  part  of  your  social  safety  net.  They  become  an  es- 
sential part  of  your  analgesia  and  your  healing.  Part-time 
or  modified  work  can  be  an  effective  alternative  to  chem- 
ical pain  killers. 

Fifth,  material  things  like  bicycles  can  be  trashed,  but 
healing  is  the  natural  propensity  of  the  human  body.  Help 
the  body  by  wearing  your  helmet!  You  cannot  sew  or  su- 
ture the  Jell-O-like  brain.  The  only  injury-free  part  of  my 
body  was  under  the  shattered  shell  of  my  bike  helmet. 

Finally,  we  are  not  only  mortal,  we  are  dispensable — 
all  of  us. 

* * * 

“Lessons  From  the  Practice  ” presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “lessons  ” to  the  series’  editors. 

JONATHAN  E.  RODNICK,  MD 
STEPHEN  J.  McPHEE.  MD 
Assistant  Editors 
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SPLASH  ! ! ! 


WAVES!  HAWAII  needs  Internist  & FP/OB,  1/6 
call.  Wash/Texas/Oregon/California.  Internists, 
Nephrol,  Endocrin,  Perinates,  Fam  Prac. 

$110K+$130K.  Guarantee,  Incentives,  Benes. 
Not  J-1  pos.  On  Oahu,  PH  (808)  947-9815.  CVs: 

LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229. 

Call  Pat  Lam,  10  am-10  pm  PST:  1-800-258-4526. 


WESTERN  STATES  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services 
4975  E Butler,  #133,  Fresno,  CA  93727 
Call  (800)  873-0786;  FAX  (209)  252-3085 


North  Central  Idaho 


Progressive,  rural  hospital  in  the  beautiful 
Clearwater  River  Valley  seeks  a General 
Surgeon  and  a Family  Practitioner  with  OB 
(CS  preferred.)  Will  join  a group  of  4 FP’s  in 
a hospital-based  and  managed  clinic. 
Unbeatable  area  for  outdoor  activities. 

Contact  Kathryn  Allen,  Clearwater  Valley 
Hospital  & Clinic,  301  Cedar,  Orofino,  ID 
83544.  (208)  476-4555  or  FAX  (208)  476- 
5385. 


the  warm  & healthy  sunbelt 
Permanent  and  Locum  Tenens  opportunities  available  in  the 
sunbelt  from  Californio  to  Florida.  All  specialties,  AADs,  DOs. 
Great  solories  ond  benefits.  Coll  today! 

Cotolino  Professional  Recruiters 
Tucson:  (800)  658-9166;  FAX  (520)  733-4678 
Phoenix:  (800)  657-0354;  FAX  (602)  433-9548 


Since  1979 
the 

Int  rim 

P H Y S I C I A N S» 

Locum  Tenens  Network  has  been  taking  the 
hassles  of  the  paperwork  and  overhead  out  of  prac- 
ticing medicine.  Practice  near  home  or  travel  the 
country.  We  will  coordinate  all  your  travel  details 
and  provide  you  with  the  best  occurrence  malprac- 
tice policy  available.  Explore  a partnership  with 
Interim  Physicians  and  open  new  horizons  for  your 
future. 

Call  today!  (800)  333-7828 


Yosemite  Medical  Clinic 

ivHat  an  opportunity! 

Become  port  of  our  teom  providing  medical  care  at  spectacular  Yosemite 
National  Pork.  Seeking  physicians  with  background  in  Emergency 
Med/Family  Practice  for  positions  ot  clinic  in  Yosemite  Valley.  Immediate 
openings.  Send  CV  to  Chase  Dennis  Medical  Group,  1 600  S Main  St,  #31 8, 
Walnut  Creek,  CA  94596.  Coll  (510)  934-8900.  FAX  (510)  934-9179. 


OCC  MiD,  OB/GYN, 
PRIMARY  CARE 


WEST 

STATES 


Marks  Medical  Placements 
2170  Century  Park  East,  #806 
Los  Angeles,  CA  90067 

Call  (3  10)  556-2  1 26 
or  (800)  665-2  1 26 
FAX  (31 O)  556-1  604 


• Need  to  supplement  your  income?  • 

Immediate  employment  opportunities  for 
part-time  physicians,  internal  medicine  with 
critical  care  experience,  evening,  and  week- 
end coverage  for  San  Mateo  hospital-based 
practice.  Salary  competitive.  Malpractice 
insurance  included.  Call  (415)  573-3786. 


PHYSICIANS  WANTED 


We  Invite 
Comparison! 

The  continued  growth  of  our  patient  popula- 
tion, now  105,000,  has  created  a need  for  an 
additional  BC/BE  physician  in  each  of  the  fol- 
lowing specialties: 

• FAMILY  PRACTICE 

• ORTHOPEDIC  SURGERY 

• PEDIATRICS 

• OB/GYN 

These  excellent  private  practice  opportunities 
otter  guaranteed  net  income  while  you  build 
your  practice,  a genuine  need  for  your  services, 
and  complete  medical  staff  support.  112-bed 
full-service  hospital,  very  well  equipped,  excel- 
lent ancillary  services,  and  quality  patient  care. 

Tulare  is  a small  city  in  central  California  near 
Sequoia  National  Park— large  enough  to  have 
the  conveniences  you  expect.  Beautiful  homes, 
close  to  office  and  hospital,  are  affordably 
priced.  The  lifestyle  is  family  oriented,  with 
good  schools,  many  community  activities,  and 
abundant  year-round  outdoor  recreation.  The 
location  provides  easy  access  to  all  California 
major  metropolitan  areas  and  attractions. 

• For  details,  please  send  CV  or  call 
Tulare  District  Hospital 
Physician  Recruiting  Office 
PO  Box  90112 
Los  Angeles,  CA  90009 
(800)  500-3186 
Fax  (310)  216-7364 


PSYCH  I ATRISTS 


Move  To  Beautiful 
Northern  California! 

Work  with  our  collegial  team  of  committed 
professionals  at:  High  Desert  State  Prison  at 
Susanville  in  a newly  established  Psychiatric 
Program,  and  Pelican  Bay  State  Prison  at 
Crescent  City  in  the  continuation  of  our 
enhanced  outpatient  program  in  our  correction- 
al treatment  center.  Full  or  part  time.  Both 
locations  in  the  heart  of  the  Redwoods. 

CONTACT  - David  Goldberg,  M.D., 
916-327-0148  or  Anne  Perez,  916-327-7081, 
Fax:  916-327-1436. 

ASK  ABOUT  THE  NEW  $ 1250/MONTH 
RECRUITMENT  & RETENTION  BONUS 
FOR  PEUCAN  BAY STA TE  PRISON! 


CA  Dept,  of 
Corrections,  HCSD, 
P.O.  Box  942883, 
Sacramento,  CA 
94283-0001.  EOE. 


FAX  your  ad  to 
(415)  882-3379  today! 
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relocate. 

across  town  or  around  the  world 


1*800*538  *9230 


The  most  comprehensive  source 
of  practice  opportunities  in  the 
known  world  is  available  to 
you  toll  free,  24  hours  a day. 
Browse  through  recorded  profiles 
of  opportunities  from  5 continents 
(most  in  the  U.S.).  Then  transmit 
a confidential  response  to  the 
opportunities  you  choose. 
No  salesman.  No  strings. 


The  Practice 
Opportunity  Line 


We’re  on  call  for  you. 

from  Physician's  Market  Information  Center 

1*800*423*1 229 


pacific  northwest 

Placement  specialists  serving  Northern 
California,  Oregon,  Washington.  City 
or  rural,  group  or  solo.  Internal 
Medicine,  Family  Practice,  OB/GYN, 
Pediatrics,  and  all  other  specialties. 
No  J- 1 positions. 

Barbara  Stoefen,  President,  THE  O’KanE  GROUP 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 

(800)  451-0700  • FAX  (503)  389-5134 


Residency  Program  Director  & 
Faculty  Positions 

Department  of  Family  & Community 
Medicine,  University  of  Nevada  School  of 
Medicine.  Expanding  Las  Vegas  campus 
seeks  Residency  Program  Director  and  one 
clinical/teaching  faculty  member  at  assis- 
tant/associate/professor level.  Available 
7/1/96.  Both  appointments  require  compe- 
tence in  obstetrics  and  eligibility  for 
Nevada  licensure.  The  Program  Director 
must  be  BC  in  Family  Practice,  have  2 
years’  full-time  professional  activity  in  FP 
and  teaching  experience  in  a FP  residency 
program.  Facultv  position  requires  BC  or 
BE. 

Send  CV  and  names  of  3 references  to 
George  Kaiser,  MD,  Chair,  Department  of 
Family  & Community  Medicine,  6375  W 
Charleston  Blvd,  A100,  Las  Vegas,  NV 
89102;  or  call  (702)  877-4974.  Application 
review  begins  April  1,  1996  and  continues 
until  positions  are  tilled.  AA/EOE. 
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NEW  MEXICO  FAMILY  PRACTICE.  The  enchantment 
of  the  Southwest,  its  cultures  and  peoples  can  be 
yours  through  medical  opportunities  in  New  Mexico. 
Presbyterian  Medical  Services  has  immediate  open- 
ings for  board  eligible/certified  primary  care  physi- 
cians at  community  health  centers  in  rural  areas  of 
New  Mexico.  Ideal  practice  opportunity  in  an  inte- 
grated health  system  providing  care  to  Native 
American,  Hispanic,  and  Anglo  patients.  Clinic  loca- 
tions also  offer  a diverse  array  of  leisure  activities. 
Generous  benefit  package  to  include  malpractice 
insurance,  health  and  life  insurance,  CME  benefits. 
Federal  and  State  loan  repayment  programs  available. 
Contact:  Debbie  Armstrong,  Presbyterian  Medical 
Services,  P0  Box  2267,  Sante  Fe,  NM  87504,  or  call 
(505)  982-5565  or  (800)  477-7633. 

MODESTO— URGENT  CARE.  Immediate  opening  for 
Urgent  Care  physician  with  background  in  Family 
Practice  or  Emergency  Med.  Full-time  position  in 
busy  urgent  care  center.  Incentive  compensation, 
paid  malpractice.  Send  CV  to  Chase  Dennis  Medical 
Group,  1600  S Main  St,  #318,  Walnut  Creek,  CA 
94596.  Call  (510)  934-8900.  FAX  (510)  934-9179, 

SANTA  FE,  SANTA  FE.  2 FP's  need  board  certified 
Family  Practitioner  to  join  women's  health  practice. 
Obstetrics  required.  Innovative  practice  with  interest 
in  traditional  and  alternative  therapies.  Job  sharing 
OK.  Call  (505)  983-3837,  FAX  (505)  820-2733. 
SEEKING  TO  FILL  OPEN  POSITIONS  IN  YOUR 
PRACTICE?.  Selling  equipment?  Looking  for  a board 
review  course?  Renting  out  your  vacation  home?  End 
your  search  in  the  WJM  Classifieds.  Call  (415)  882- 
3376  to  place  an  ad  today. 


CALIFORNIA 


Interim 

P H Y S I C I A N S. 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 
Jim  Ellis  (800)  437-7676 


Southeast  Alaska 

X Busy  3-physician  Internal  Medicine/General 
Medicine  practice  seeking  additional  partner;  partic- 
ularly interested  in  recruiting  a practitioner  who  can 
help  to  better  serve  our  female  patient  population. 

X Southeast  AK  abounds  in  natural  beauty  and 
recreational  opportunities,  and  our  goal  as  practi- 
tioners is  to  provide  excellent  care  while  taking 
advantage  of  those  opportunities.  We  offer  8-12 
weeks  of  vacation  annually,  with  flexible  schedul- 
ing, while  maintaining  a generous  compensation 
package. 

X For  more  information  and  details,  please  con- 
tact: David  Hoeft,  MD,  Wilson  Clinic,  212 
Carlanna  Ave,  Ste  100.  Ketchikan,  AK  99901. 
Phone:  (907)  225-4104;  FAX:  (907)  225-7215;  or 
Ed  Mann,  (907)  225-5171,  x389. 


OREGON  AND  THE  NORTHWEST.  Urban,  suburban, 
rural  locations;  variety  of  practice  arrangements;  all 
specialties.  Placement  professionals  for  18yrs.  Oberto 
& Associates,  920  Pinecrest  Terr,  Ashland,  OR  97520. 
(800)  482-6656;  FAX  (503)  482-4951.  No  J-1  Opp, 

CALIFORNIA-GROWING  URGENT  CARE  CENTER 

needs  experienced  MD.  Fully  computerized  patient 
charts,  flexible  hours.  College  community  near  many 
recreational  activities.  Reply  CV  to  SWMC,  2485 
Notre  Dame  Blvd,  Ste  230,  Chico,  CA  95928;  FAX 
(916)  899-4040. 

ARIZONA.  We  are  seeking  general  internists,  family 
practice,  and  subspecialists  in  all  aspects  of  internal 
medicine  to  join  our  multispecialty  group.  This 
includes,  but  is  not  limited  to,  hematology/oncology, 
gastroenterology,  nephrology,  pulmonary,  infectious 
diseases,  rheumatology,  cardiology,  endocrinology. 
Our  practice  encompasses  a large  city  area  in  the 
Southwest.  All  corporate  benefits  are  available. 
Please  reply  to  Saul  J.  Blair,  2620  N Third  St,  Ste  102, 
Phoenix,  AZ  85004. 

WASHINGTON  STATE  UNIVERSITY  SEEKS  PRIMA- 
RY CARE  PHYSICIAN  to  provide  health  care  and 
education  to  student  population  of  17,000  in  eastern 
Washington.  Requirements:  MD/D0,  relevant  clinical 
experience,  possession  of  a Washington  state  license 
to  practice  medicine  at  time  of  employment,  eligibil- 
ity for  medical  staff  privileges  for  primary  care  at 
Pullman  Memorial  Hospital.  Strongly  preferred: 
BC/BE  in  Family  Practice,  Pediatrics,  or  Internal 
Medicine  and  college  health  experience.  Send  letter 
of  interest,  CV,  and  names  and  telephone  numbers  of 
three  references  to:  Betty  K.  Adams,  MD,  Search 
Chair,  Health  and  Wellness  Services,  WSU,  Pullman, 
WA  99164-2302.  Screening  begins  April  12,  1996, 
and  continues  until  filled.  Anticipated  start  date  is 
August  16,  1996.  WSU  is  an  E0/AA  educator  and 
employer.  Protected  group  members  are  encouraged 
to  apply.  For  information,  contact  Steve  Konzek  at  j 
(509)  335-2610. ! 

WESTERN  OPPORTUNITIES:  Physicians  needed 
mainly  in  rural  areas  of  ND,  SD,  ID,  CO,  MT,  WA. 
Excellent  income  and  benefits.  Quality  life  and  qual- 
ity medicine  combined.  Call  or  send  CV:  FHS,  4656  So.  , 
Utah,  Butte,  MT  59701.  (800)  611-8250. j 

LARGE  NORTHERN  CALIFORNIA  MULTISPECIALTY 

group  with  national  reputation  for  excellence,  seeks 
recently  trained  BC  pediatrician.  An  exciting  position 
for  energetic,  creative  person  to  become  integral  part 
of  innovative  managed  care  team.  Competitive  expe-  J 
rience-based  salary.  Excellent  benefits.  Forward  letter 
detailing  professional  interests,  goals,  CV  to  Box  311,  ] 
The  Western  Journal  of  Medicine,  P0  Box  7602,  San 

Francisco,  CA  94120-7602. 

CALIFORNIA-EMERGENCY  MEDICINE/FAMILY 
PRACTICE.  California  Emergency  Physicians 
Medical  Group  is  a partnership  of  Emergency 
Medicine  and  ambulatory  care  specialists  con-  j 
trading  with  over  30  Emergency  Departments  and 
10  ambulatory  care  centers  in  Northern,  Central,  il 
and  Southern  California.  We  are  seeking  BC/BP 
Emergency  Medicine  and  Family  Practice 
Physicians.  We  offer  attractive  compensation, 
ownership,  health,  disability,  and  retirement  ben- 
efits. Send  your  CV  or  contact  John  Gravette,  CEP, 
2101  Webster  St,  Ste  1050,  Oakland,  CA  94612; 
(800)  842-2619. 


CLASSIFIEDS  DEADLINE 

for  the  May  issue  is  Friday,  April  12,  1996. 


Call  (415)  882-3376. 
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HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 

(800)  323-1732 
(503)  382-1732 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and 
Southwest  Washington,  has  full- 
time and  part-time  opportunities  in 
general  family  practice  for  BC/BE 
Family  Physicians  and  Internists  in 
Portland,  OR  and  Family 
Physicians  in  Longview,  WA. 

Our  program  offers  a professionally 
stimulating  environment,  a quality 
lifestyle  in  the  Pacific  Northwest 
and  a competitive  salary/benefits 
package.  Forward  inquiry  and 
G.V.  to:  WJ.  Weil  and,  M.D., 
Regional  Medical  Director, 
NORTHWEST  PERMA- 
NENTE, P.G.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 


Medical  Director 

Chemical  Dependency 

Santa  Clara  Valley  Health  and  Hospital  System, 
Department  of  Alcohol  and  Drug  Services 

Responsibilities  include:  management  of  medical 
services  for  outpatient  alcohol/drug  treatment, 
including  methadone,  perinatal  and  adolescent 
services;  oversight  and  coordination  of  all  medical 
activities  and  services;  and  supervision  of  program 
physicians  to  ensure  compliance  with  federal, 
state,  and  local  regulations.  Successful  candidates 
will  be  a California-licensed  (or  eligible)  MD  with 
Internal  Medicine  background  and  minimum  of  5 
years  experience  in  managing  medical  services  in 
the  alcohol  and  drug  service  field;  expenence  in 
working  with  methadone  is  highly  desirable. 
Excellent  salary  (DOE)  and  benefit  package. 


Submit  letter  of  application 
and  CV  to:  Bruce  Copley, 

Dept  of  Alcohol  and  Drug  Svcs, 
976  Lenzen  Ave,  3rd  FI 
San  Jose,  CA  95126 
or  FAX  (408)  279-1843. 


SANTA  Cl  AHA 

VALLEY 


INTRODUCING 
TALBERT  MEDICAL  GROUP 


A New  Identity 

Built  upon  thirty-five  years  of  experience  as  FHP  Healthcare’s  physician  group,  we 
enjoy  a strong  legacy  of  experience,  quality  and  stability.  With  our  new  identity  and 
autonomy,  we  have  charted  a new  course  and  are  establishing  ourselves  as  the  pre- 
miere independent  medical  group  in  the  western  states,  positioned  for  growth. 

Prime  Locations  Throughout  the  West 

As  one  of  the  nation’s  largest  primary  care  providers,  Talbert  Medical  Group 
boasts  more  than  500  dedicated  physicians  at  over  50  advanced  medical  facilities 
throughout  five  western  states. 

Opportunities  in  Primary  Care 

Unlike  many  of  our  competitors,  Talbert  Medical  Group  has  quantifiable  data  on 
medical  outcomes,  accreditations  and  patient  satisfaction,  which,  combined 
with  our  beautiful  and  convenient  medical  offices,  makes  us  the  better  healthcare 
alternative  for  patients.  We  invite  you  to  explore  the  outstanding  opportunities 
with  our  group  in  the  locations  listed. 

Call  Talbert  Professional  Staffing: 

•Southern  California  1-800-241-4347  ‘Utah  1-800-283-8884  •Arizona  1-800-330-5140 
•New  Mexico  1-800-446-2711  ‘Nevada  1-800-336-2255 


(fa 


TALBERT 

MEDICAL 


GROUP 

Talben  Medical  Group  is  an  Equal  Opportunity  Employer. 


FULL-SCOPE  FAMILY  PHYSICIAN  needed  at  La 
Clinica  de  la  Raza,  a progressive  non-profit  commu- 
nity health  center  & NHSC  loan  repayment  site  in  the 
San  Francisco  Bay  Area.  Current  California  license, 
family  practice,  BC/BE,  current  DEA.  Bilingual 
English/Spanish  or  Cantonese  preferred.  Salary  with 
extra  pay  for  hospital  work.  Excellent  fringe  benefits. 
Send  CV  to:  Patricia  Royball,  Personnel  Manager,  La 
Clinica  de  la  Raza,  1515  Fruitvale,  Oakland,  CA  94601. 
(510)  535-4090.  EOE 


WRITING  SERVICES 


MEDICAL  WRITING.  EDITING.  ABSTRACTING.  tran- 
scribing, and  on-line  literature  searching  (National 
Library  of  Medicine  holdings).  Prompt,  professional 
service;  competitive  rates.  SB  Writing  Services,  (916) 
485-7366;  Email  75202.50@compuserve.com;  www: 
http://ourworld.compuserve.com/homepages/sunnyb. 
TRANSLATIONS— FRENCH  TO  ENGLISH,  by  a prac- 
ticing MD  and  published  writer.  French  medical  or 
pharmaceutical  texts  translated  or  translated  mater- 
ial edited  for  accuracy.  Call  or  FAX  (510)  452-1214. 


POSITIONS  WANTED 


PRIMARY  CARE  PHYSICIAN.  Available  part-time,  per 
diem,  or  locum  tenens;  would  consider  full-time  in 
coastal  area.  Fully  residency-trained,  board  certified, 
years  of  experience  including  Internal  Medicine,  Ur- 
gent Care,  Workers'  Compensation,  and  basic  Pedi- 
atrics. Licensed  in  all  western  states  and  Hawaii.  Re- 
spected, credentialed,  published,  personable.  Send 
inquiries  and  practice  description  in  confidence  to: 
Box  307,  c/o  The  Western  Journal  of  Medicine,  P0  Box 
7602,  San  Francisco,  CA  94120-7602. 

Advertising  in  the  WJM  Classifieds  gets  results.  Fax 
your  copy  to  41 5.882.3379  for  a price  quote. 


BOARD  REVIEW  COURSES 


IM  BOARD  REVIEW  COURSE  & HOME  STUDY  VIDEOS 

Uniquely  Different  v Small  Groups  ▼ Excellent  Study  Aids 

St.  Louis,  M0  APRIL  10-14 

Newark,  NJ  JUNE  26-30 

Columbus,  OH  JULY  31 -AUG  4 

Call  (800)  97-IMBRC  (46272) 

Write  to  IMBRC,  5892  Whitestone. 

Columbus,  OH  43228 


PRACTICES  FOR  SALE 


for  sale 


Thriving  Solo  Internal  Medicine  Practice 

Beautiful  downtown  Carmel,  California.  Cozy 
comer  building;  ocean  view  with  parking;  exclu- 
sively fee  for  service.  $400K  gross,  S220K  net. 
Call  (408)  624-3077.  FAX  (408)  624-8662. 
Write  PO  Box  3637,  Carmel,  CA  93921. 


■ Tired  of  Big-City  Hassles?  ■ 


Enjoy  an  active  Family  Practice  in  a commu- 
nity of  25,000  situated  on  the  shores  of  a 
beautiful  lake  in  pastoral  north  Idaho. 
Excellent  outdoor  recreational  opportunities. 
Friendly  people.  Great  place  to  raise  a family. 

CV  (o:  Box  303,  The  Western  Journal  of  Medicine, 
PO  Box  7602,  San  Francisco,  CA  94120-7602 
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SUPPORT  STAFF 


CALIFORNIA  • WESTERN  STATES 


PHYSICIAN  ASSISTANTS 
NURSE  PRACTITIONERS 

PERMANENT  PLA  CEMENT 
LOCUM  TENENS 

Superior  Results  & Expertise  from  the  West's 
leading  placement  service  of  NP’s  and  PA’s. 

Heidi  Bourne,  RN,  Director 
Western  Practitioner  Resources 
WTPJ?  \ PO.  Box  854 

W rl\  ) Areata,  CA  95518 

(800)  345-5859 
E-Mail:  WPResource@aol.com 


COMPUTER  SOFTWARE 


COMPUTERIZED  HISTORIES  AND  PHYSICALS. 

Comprehensive  History— 0 minutes  physician  time. 
Computer  questions  patient  and  prints  three-page 
summary.  Textbook  quality,  narrative,  pertinent  nega- 
tives. English/Spanish.  Comprehensive  Physical-3 
minutes  physician  time  to  complete  automated  form. 
Two-page  hospital  quality  printout.  Both  exceed  all 
standards  of  Medicare  and  HMOs.  Used  by  all  spe- 
cialties, hospitals,  and  HMOs.  Guaranteed  $395. 

Gilman  Files  (800)  355-4640, 

FULL  PRACTICE  MANAGEMENT  SOFTWARE  for 
one  or  more  physicians.  Scheduling,  electronic 
claims,  billing,  follow-up,  standard  reports,  and 
report  query.  UNIX  platform.  Software  with  or  with- 
out hardware  available.  (415)  991-9007. 


A World  With  Trees. . . where  the  trees  you  plant  create  cool  quiet  neighborhoods 

Trees  Make  a World  of  Difference 

I rees  Make  a World  of  Differ-  time,  you'll  make  a personal,  pos- 
•A-  ence.  Between  drab,  barren  itive  contribution  to  a better  en- 


BUSINESS  OPPORTUNITIES 


MAYBE  THERE'S  MORE  THAN  THE  DAILY  DRIVE 
TO  AND  FROM  THE  OFFICE!  Give  yourself  the  finan- 
cial freedom  to  practice  medicine  the  way  you  want! 
Consider  an  exciting  distributorship  opportunity  with 
new  satellite  television  network,  specializing  in  self- 
improvement  programming.  It  can  be  done  without 
disturbing  your  current  practice  and  has  high  income 
potential.  For  more  information  on  where  to  attend  a 
free  business  briefing,  call  Fares  Arguello,  MD,  at 
(801)  484-6686. 


OFFICE  SPACE  AVAILABLE 


Office  space  available 
the  Doctors  Towers 
adjacent  to  Queen  of  Angels-Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  avc 
On-site  manager. 


able. 


MEDICAL  OFFICE  SPACE  FOR  RENT.  1377  square 
feet  of  well-located  space  near  hospital  in  attractive 
multi-office  medical  complex  including  pharmacy. 
Located  in  Shelton,  WA.  Please  contact  Mark 
Schlauderaff,  MD,  or  John  M.  Donnell,  MD,  1667 
North  13th  St,  Ste  B,  Shelton,  WA  98584.  Call  (360) 
426-3973  or  (360)  866-0252. 


Tell  them: 

“I  saw  it  in  the 
WJM  Classifieds!” 


yards,  and  cozy,  sheltered  homes. 

Between  hot,  sunbaked  streets, 
and  cool,  shaded  neighborhoods 
where  bird  songs  fill  the  air. 

Trees  Make  a World  of  Differ- 
ence. Between  smoggy  air  and 
noisy  traffic,  and  clean  air  and 
quiet  places  to  enjoy. 

By  planting  trees,  you  can  in- 
crease the  value  of  your  property 
up  to  15%  or  more.  At  the  same 


A World  Without  Trees 


vironment. 

The  trees  you  plant  will  remove 
carbon  dioxide  from  the  air,  pro- 
duce oxygen,  and  give  wildlife  a 
home.  And  trees  help  conserve 
energy.  They  can  lower  your 
heating  bills  10-20%,  and  cut 
cooling  costs  15-35%. 

Find  out  how  trees  can  make  a 

world  of  difference  for  you,  and 

your  neighborhood.  For  your 

free  brochure  write:  Trees  For 

America,  The  National  Arbor 

Day  Foundation,  Nebraska  City, 

NE  68410. 

/SJVThe  National 

V±7  Arbor  Day  Foundation 
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confidential  box  number  (in  lieu  of  your  address)  can  be  assigned  to  your  advertisement  for  $10  each 
month.  The  replies  to  the  box  number  will  be  directly  forwarded  to  you  as  they  arrive  at  W/M's  office. 

Classified  display  rates  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 
inches  (2/s  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 
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issue.  All  copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  dis- 
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WESTERN  STATE  MEDICAL 
ASSOCIATIONS’  MEETINGS 

Arizona  Medical  Association,  Inc-810  W Bethany  Home 
Rd,  Phoenix  85013.  (602)  246-8901.  Annual  Meeting: 
June  6-8,  1996,  Scottsdale  Plaza  Resort,  Scottsdale. 


California  Medical  Association-PO  Box  7690,  San  Fran- 
cisco 94120-7690.  (415)  541-0900.  Annual  Meeting: 
March  21-25,  1997,  SF  Hilton,  San  Francisco. 


Colorado  Medical  Society-PO  Box  17550,  Denver  80217- 
0550.  (303)  779-5455.  September  20-22,  1996,  Steam 
Boat  Sheraton,  Steam  Boat  Springs. 


Hawaii  Medical  Association-1360  S Beretania,  Honolulu 
96814.  (808)  536-7702.  Annual  Meeting:  October  18-20, 
1996,  Kauai  Marriott,  Lihue. 


Idaho  Medical  Association-305  W Jefferson,  P0  Box 
2668,  Boise  83701.  (208)  344-7888.  Annual  Meeting: 
July  24-27,  1996,  Sun  Valley  Inn,  Sun  Valley,  Idaho. 


Montana  Medical  Association-2012  11th  Ave,  Suite  12, 
Helena  59601.  (406)  443-4000.  Annual  Meeting: 
August  16-18,  1996,  West  Yellowstone  Conference 
Hotel,  West  Yellowstone. 


Nevada  State  Medical  Association-3660  Baker  Lane, 
Reno  89502.  (702)  825-6788.  Annual  Meeting:  April 
25-28,  1996,  Newport  Beach,  California. 


New  Mexico  Medical  Society-7770  Jefferson  NE,  Suite 
400,  Albuquerque  87109.  (505)  828-0237.  Annual 
Meeting:  May  9-11,  1996,  New  Mexico  Medical  Society 
Offices,  Albuquerque. 


Utah  Medical  Association-540  E Fifth  South,  Salt  Lake  City 
84102.  (801)  355-7477.  Annual  Meeting:  September  25- 
28,  1996.  University  Park  Hotel,  Salt  Lake  City. 


Washington  State  Medical  Association-900  United  Air- 
lines Bldg,  2033  6th  Ave,  Ste  1100,  Seattle  98121.  (206) 
441-9762.  Annual  Meeting:  September  26-28,  1996. 
Tacoma  Sheraton,  Tacoma. 


Wyoming  Medical  Society-PO  Drawer  4009,  Cheyenne 
82003-4009.  (307)  635-2424.  Annual  Meeting:  June 
13-15,  1996,  Jackson  Lake  Lodge,  Moran. 
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We  want  your  input/output: 

The  Western  Journal  of  Medicine  staff 
welcomes  your  comments  on  what 
you'd  like  to  see  in  WJM.  Please  drop 
us  a line  at  our  e-mail  address: 


westjmed@aol.com  ^ 
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January  1996 


Emerging  and  Reemerging 

Global  Microbial  Threats 


The  Public  Health  Risk 
of  Emerging  and 
Reemerging  Infections 

Emerging  Pathogens 
An  Epidemiologist’s  Perspective  on  the 
Problem  and  Priorities  for  the  Future 

Reemerging  Pathogens 

Qroup  A Streptococcus 

From  Basic  Science  to  Clinical  Disease 


On-Staff... 

The  All-Night  Staff. 


2:35  AM  Prints  tracer  letters  to  all  insurance  carriers  who  are  late 
in  paying.  Sends  appeal  letters  to  those  carriers  who 
have  underpaid.  Produces  letters  to  patients  identifying 
those  services  denied.  Makes  notations  of  correspon- 
dence in  patient  records. 

2:48  AM  Produces  personal  letters  to  recall  patients  for  return 
appointments.  Notes  the  follow-up  on  each  patient's 
record. 

3: 1 5 AM  Checks  the  appointment  calendar  for  the  day  and  prints 
an  accurate  schedule  for  each  provider.  Prepares  a 
superbill  for  each  patient  due  in  for  the  day. 

3:50  AM  Automatically  dials  and  transmits  yesterday's  claims  to 
Medicare  and  Medi-Cal.  Prints  receipt  acknowledg- 
ments and  makes  notations  of  the  claim  process  in 
each  patient's  record. 

4:22  AM  Revievys  all  patients'  ledgers  and  builds  a report,  listing 
each  collection  job  for  the  next  day. 

5:1 0 AM  Performs  critical  full  system  backup  on  tape  drive. 

7:35  AM  Turns  on  coffee  maker. 

7:45  AM  On-Staff  2000  awaits  your  arrival  with  all  completed 
paperwork  and  a hot  pot  of  coffeeW. 


When  are  you  going  to  start  saving? 
Call  1-800-523-5977,  Today! 


On-Staff  2000  comes  standard  with  electronic  claim  submission, 
electronic  posting  of  EOMB  and  electronic  verification  of  eligibility. 


PRIME  CLINICAL  SYSTEMS,  INC. 

80  South  Lake  Avenue,  Pasadena,  CA  91101 
Southern  California  Office  (818)  449-1705 
Northern  California  Office  (510)  275-31 13 
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60%  reduction  in  problem  diarrhea*  with  Augmentin  875  mg  BID  when 
compared  with  Augmentin  500  mg  TID 

All  indications  previously  treated  with  Augmentin  TID  can  now  be 
treated  as  successfully  with  Augmentin  BIDf 


For  less  severe  infections,  write  Augmentin®  500  mg  BID 


For  more  severe  infections,  write  Augmentin®  875  mg  BID 


For  more  information,  please  call  1-800-366-8900,  ext.  5231 


NEW 


BA 


amoxicin/clavulanate  potassium 


11  years  of  undiminished  efficacy 


tl,2 


* Problem  diarrhea  defined  as  severe  diarrhea  or  withdrawals  with  diarrhea. 

|For  susceptible  strains  of  indicated  organisms.  Augmentin  is  appropriate  initial  therapy  when  you  suspect  p-lactamase-producing  pathogens 

Please  see  brief  summary  of  prescribing  information  for  contraindications,  warnings,  precautions  and  adverse  reactions  on  adjacent  p 

References:  1.  Neu  HC,  Wilson  APR,  Gruneberg  RN:  Amoxycillin/clavulanic  acid:  a review  of  its  efficacy  in  over  38,500  patients  from  1979 
1992.  J Chemother  1993;5(2):67-93.  2.  Clinical  Efficacy  Update  /-///,  1995,  SmithKIine  Beecham  Pharmaceuticals. 


SmithKIine  Beecham 

Pharmaceuticals 


Philadelphia,  PA  19101 


© SmithKIine  Beecham,  1996  ac 


W|M,  April  1996 — Vol  164,  No.  4 


289 


AUGMENTIN'  imoxicillin/cUvulinate  potassium 

BRIEF  summary  for  fuu  prescribing  information,  see  package  insert 

INDICATIONS  AND  USAGE:  Augmentin  is  indicated  in  the  treatment  of  infections  caused  by  susceptible  strains  of 

the  designated  organisms  in  the  conditions  listed  below 

Lower  Respiratory  Tract  Infections  caused  by  B-lactamase-producing  strains  of  Haemophilus  influenzae  and  Moraxella 
{Branhamellal  catarrhalis  Otitis  Media  caused  by  ^-lactamase-producing  strains  of  Haemophilus  influenzae  and  Mot  ax  - 
eita  i Branhamellal  catarrhalis  Sinusitis  caused  by  3-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Mo- 
raxeila  (Branhamellal  catarrhalis  Skin  and  Skin  Structure  Infections  caused  by  (3-lactamase-producing  strains  of  Staphy- 
lococcus aureus.  Escherichia  coli.  and  Klebsiella  spp  Urinary  Tract  Infections  caused  by  (3-lactamase-producmg  strains 
of  E coh.  Klebsiella  spp  and  Enterobacteria  While  Augmentm  is  indicated  only  for  the  conditions  listed  above,  mfec 
tions  caused  by  ampicillm-susceptible  organisms  are  also  amenable  to  Augmentm  treatment  due  to  its  amoxicillin  con- 
tent Therefore,  mixed  infections  caused  by  ampicillin-susceptible  organisms  and  (3-lactamase-producmg  organisms 
susceptible  to  Augmentm  should  not  require  the  addition  of  another  antibiotic  Because  amoxicillin  has  greater  in  vitro 
activity  against  Streptococcus  pneumoniae  than  does  ampicillin  or  penicillin,  the  majority  of  S pneumoniae  strains  with 
intermediate  susceptibility  to  ampicillin  or  penicillin  are  fully  susceptible  to  amoxicillin  and  Augmentm  (See  Microbiol- 
ogy subsection  I 

Bacteriological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  should  be  performed 
together  with  any  indicated  surgical  procedures  Therapy  may  be  instituted  prior  to  obtaining  the  results  from  bacterio- 
logical and  susceptibility  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  when  there 
is  reason  to  believe  the  infection  may  involve  any  of  the  JMactamase-producing  organisms  listed  above  Once  results 

■a  known,  adjust  therapy,  if  appropriate 

CONTRAINDICATIONS:  Patients  with  a history  of  allergic  reactions  to  any  penicillin,  or  patients  with  a history  of  Aug- 
■wtfm-associated  cholestatic  jaundice/hepatic  dysfunction 

WARNINGS:  SERIOUS  AND  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLACTIC)  REACTIONS  HAVE  BEEN 
REPORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE  REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUALS 
WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  AND/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE  ALLERGENS 
THERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPE- 
MENCED  SEVERE  REACTIONS  WHEN  TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUG- 
MENTIN CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY  REACTIONS  TO  PENI- 
CILLINS CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC  REACTION  OCCURS.  AUGMENTIN  SHOULD  BE 
DISCONTINUED  AND  THE  APPROPRIATE  THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE 
IMMEDIATE  EMERGENCY  TREATMENT  WITH  EPINEPHRINE.  OXYGEN,  INTRAVENOUS  STEROIDS  AND  AIR- 
WAY MANAGEMENT.  INCLUDING  INTUBATION.  SHOULD  ALSO  BE  ADMINISTERED  AS  INDICATED  Pseu- 
domembranous colitis  has  been  reported  with  nearly  all  antibacterial  agents,  including  Augmentin.  and 
has  ranged  in  severity  from  mild  to  life-threatening.  Therefore,  it  is  important  to  consider  this  diagnosis  in 
patients  who  present  with  diarrhea  subsequent  to  the  administration  of  antibacterial  agents.  Treatment  p*1- 
aitibecterial  agents  alters  the  normal  flora  of  the  colon  and  may  permit  overgrowth  of  Clostridia  Studies  indicate 
a toxin  produced  by  Clostridium  difficile  is  one  primary  cause  of  'antibiotic  associated  colitis " After  the  diagnosi . 
pseudomembranous  colitis  has  been  established,  appropriate  therapeutic  measures  should  be  initiated  Mild  cases  of 
pieudomembranous  colitis  usually  respond  to  drug  discontinuation  alone  In  moderate  to  severe  cases,  consideration 
rfiould  be  given  to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with  an  antibac- 
terial drug  clinically  effective  against  Clostridium  difficile  colitis  Use  Augmentm  cautiously  in  patients  with  evidence 
of  hepatic  dysfunction  Hepatic  toxicity  associated  with  Augmentm  use  is  usually  reversible  On  rare  occasions,  deaths 
have  been  reported  (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally 
been  cases  associated  with  serious  underlying  diseases  or  concomitant  medications  (See  CONTRAINDICATIONS  and 
ADVERSE  REACTIONS ) 

PRECAUTIONS:  General:  While  Augmentm  possesses  the  characteristic  low  toxicity  of  the  penicillin  group  of  antibi- 
otics. periodic  assessment  of  organ  system  functions,  including  renal,  hepatic  and  hematopoietic  function,  is  advisable 

during  prolonged  therapy 

A hi$  percentage  of  patients  with  mononucleosis  who  receive  ampicillin  develop  an  erythematous  skin  rash  Thus, 
ampicillin  class  antibiotics  should  not  be  administered  to  patients  with  mononucleosis  The  possibility  of  superinfec- 
tions  with  mycotic  or  bacterial  pathogens  should  be  kept  in  mind  during  therapy  If  superinfections  occur  (usually  involv- 
ing Pseudomonas  or  Candida ),  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
Drug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  of  amoxicillin  Concurrent  use  with  Augmentm 
may  result  in  increased  and  prolonged  blood  levels  of  amoxicillin  Co-administration  of  probenecid  cannot  be  recom- 
mended The  concurrent  administration  of  allopurmol  and  ampicillin  increases  substantially  the  incidence iof  rashes  in 
patients  receiving  both  drugs  as  compared  to  patients  receiving  ampicillin  alone  It  is  not  known  whether  mis  pSteRfla--'' 
tion  of  ampicillin  rashes  is  due  to  allopurmol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with  Aug- 
mentin and  allopurmol  administered  concurrently 

Dnig/lfboratory  Test  Interactions:  Oral  administration  of  Augmentm  will  result  in  high  urine  concentrations  of 
amoxicillin  High  urine  concentrations  of  ampicillin  may  result  in  false-positive  reactions  when  testing  for  the  presence 
of  glucose  in  urine  using  Clinitest®.  Benedict's  Solution  or  Fehling's  Solution  Since  this  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentm.  it  is  recommended  that  glucose  tests  based  on  enzymatic  glucose  oxidase  reac- 
tions (such  as  Clinistix®  or  Tes-Tape®)  be  used 

Following  administration  of  ampicillin  to  pregnant  women  a transient  decrease  in  plasma  concentration  of  total  conju- 
gated estriol,  estriol-plucuromoe,  conjugated  estrone  and  estradiol  has  been  noted  This  effect  may  also  occur  with 

amoxicillin  and  therefore  Augmentm 

Carcinogenesis,  Mutagenesis.  Impairment  of  Fertility:  Long-term  studies  in  animals  have  not  been  performed  to 
evaluate  carcinogenic  potential  Mutagenesis:  The  mutagenic  potential  of  Augmentm  was  investigated  in  vitro  with 
an  Ames  test,  a human  lymphocyte  cytogenetic  assay,  a yeast  test  and  a mouse  lymphoma  forward  mutation  assay,  and 
in  wvo  with  mouse  micronucleus  tests  and  a dominant  lethal  test  All  were  negative  apart  from  the  in  vitro  mouse  lym- 
phoma assay  where  weak  activity  was  found  at  very  high,  cytotoxic  concentrations 

Impairment  of  Fertility:  Augmentm  at  oral  doses  of  up  to  1200  mg/kg/day  (5  7 times  the  maximum  human  dose.  1480 
mg/mVday.  based  on  body  surface  area)  was  found  to  have  no  effect  on  fertility  and  reproductive  performance  in  rats 
dosed  with  a 2:1  ratio  formulation  of  amoxicillinxlavulanate 


Teratogenic  effects:  Pregnancy  (Category  B):  Reproduction  studies  performed  in  pregnant  rats  and  mice  given  Aug- 
mentin at  oral  dosages  up  to  1200  ma/kg/day.  equivalent  to  7200  and  4080  mg/m2/day,  respectively  (4  9 and  2 8 times 
the  maximum  human  oral  dose  baseoon  body  surface  area),  revealed  no  evidence  of  harm  to  the  fetus  due  to  Augmen- 


it  always  predictive  of  human  response,  use  this  drug  during  pregnancy  only  if  clearly  needed 
Labor  and  Delivery:  Oral  ampicillin  class  antibiotics  are  generally  poorly  absorbed  during  labor  Studies  in  guinea  pigs 


hwe  shown  that  intravenous  administration  of  ampicillin  decreased  the  uterine  tone,  frequency  of  contractions,  height 
of  contractions  and  duration  of  contractions  However,  it  is  not  known  whether  the  use  of  Augmentm  in  humans  during 
Jelivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  prolongs  the  duration  of  labor,  or  increases  the 
d that  forceps  delivery  or  other  obstetrical  intervention  or  resuscitation  of  the  newborn  will  be  necessary 
Nursing  Mothers.  Ampicillin  class  antibiotics  are  excreted  in  the  milk,  therefore,  caution  should  be  exercised  when 


Augmentin  is  administered  to  a nursing  woman 
ADVERSE  REACTIONS:  Augmentm  is  generally  well  tolerated  The  majority  of  side  effects  observed  in  clinical  trials 
were  mild  and  transient.  <3%  of  patients  discontinued  therapy  because  of  drug-related  side  effects  The  most  frequently 


d adverse  effects  were  diarrhea/loose  stools  (9%).  nausea  (3%).  skin  rashes  and  urticaria  (3%).  vomiting  (1%) 
and  vaginitis  |1%)  The  overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher  recom- 
mended dose  Other  less  frequently  reported  reactions  include  abdominal  discomfort,  flatulence  and  headache 
The  following  adverse  reactions  have  been  reported  for  ampicillin  class  antibiotics 

Diarrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy"  tongue,  enterocolitis,  mucocuta- 
neous candidiasis  and  pseudomembranous  colitis  Onset  of  pseudomembranous  colitis  symptoms  may  occur  during  or 
after  antibiotic  treatment.  (See  WARNINGS  ) Skin  rashes,  pruritus,  urticaria,  angioedema.  serum  sickness-like  reactions 
(urticaria  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia  and  frequently  fever),  erythema  multiforme  (rarely 
Stevens-Johnson  Syndrome)  and  an  occasional  case  of  exfoliative  dermatitis  (including  toxic  epidermal  necrolysis) 
These  reactions  may  be  controlled  with  antihistamines  and,  if  necessary,  systemic  corticosteroids  Whenever  such  re- 
actions occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  otherwise  Serious  and  occa- 
Siora[ fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with  oral  pen 


biiirubm  and/or  alkaline  phosphatase,  has  been  infrequently  reported  with  Augmentm  The  histologic  findings  on  liver 
biopsy  have  consisted  of  predominantly  cholestatic,  hepatocellular,  or  mixed  cholestatic-hepatocellular  changes  The 
onset  of  signs/symptoms  of  hepatic  dysfunction  may  occur  during  or  several  weeks  after  therapy  has  been  discontm- 
wd  The  hepatic  dysfunction,  which  may  be  severe,  is  usually  reversible  On  rare  occasions,  deaths  have  been  report 
ed(less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally  been  cases  asso- 
ciated with  serious  underlying  diseases  or  concomitant  medications  Interstitial  nephritis  and  hematuria  have  been 
reported  'arely  Anemia,  thrombocytopenia,  thrombocytopenic  purpura,  eosmophilia.  leukopenia  and  agranulocytosis 
have  been  reported  during  therapy  witn  penicillins  These  reactions  are  usually  reversible  on  discontinuation  of  therapy 
and  are  believed  to  be  hypersensitivity  phenomena  A slight  thrombocytosis  was  noted  in  less  than  1%  of  the  patients 
treated  with  Augmentm  Reversible  hyperactivity,  agitation,  anxiety,  insomnia,  confusion,  behavioral  changes,  and/or 
dizziness  have  been  reported  rarely 
DOSAGE  AND  ADMINISTRATION 

Sincu  both  the  Augmentin  250  mg  and  500  mg  tablets  contain  the  same  amount  of  clavulanic  acid  (125  mg, 
•s  the  potassium  salt),  2 Augmentin  250  mg  tablets  are  not  equivalent  to  1 Augmentin  500  mg  tablet.  There- 
Desag  Augmentin  250  mg  tablets  should  not  be  substituted  for  1 Augmentin  500  mg  tablet. 

Malts:  The  usual  adult  dose  is  1 Augmentm  500  mg  tablet  every  12  hours  or  1 Augmentm  250  mg  tablet  every  8 hours 
for  more  severe  infections  and  infections  of  the  respiratory  tract,  the  dose  should  De  1 Augmentm  875  mg  tablet  every 
12  hours  or  1 Augmentm  500  mg  tablet  every  8 hours 

fohents  with  impaired  renal  function  do  not  generally  require  a reduction  in  dose  unless  the  impairment  is  severe 
severely  impaired  patients  with  a glomerular  filtration  rate  of  <30  mL/mmute  should  not  receive  the  875  mg  tablet 
ratients  with  a glomerular  filtration  rate  of  1 0 to  30  mL/minute  should  receive  500  mg  or  250  mg  every  1 2 hours,  depend- 
ing on  the  seventy  of  the  infection  Patients  with  a less  than  10  mL/minute  glomerular  filtration  rate  should  receive  500 
fngor  250  mg  every  24  hours,  depending  on  severity  of  the  infection 

hemodialysis  patients  should  receive  500  mg  or  250  mg  every  24  hours  They  should  receive  an  additional  dose  both 

uuring  and  at  the  end  of  dialysis 

XS&7*«  pal'ents  shou,d  &e  dosed  with  caution  and  hepatic  function  monitored  at  regular  intervals  (See 

^J*tnc  P*tiant»:  Pediatric  patients  weighing  40  kg  or  more  should  be  dosed  according  to  the  adult  recommenda- 

Dm  to  the  different  amoxicillin  to  clavulanic  acid  ratios  in  the  Augmentin  250  mg  tablet  (250/125)  versus 
w Augmentm  250  mg  chewable  tablet  (250/62.5),  the  Augmentin  250  mg  tablet  should  not  be  used  until  the 
peoietnc  patient  weighs  at  least  40  kg  or  more. 

pnh  IB*^i  *Ton:  Augmentm  may  be  taken  without  regard  to  meals,  however,  absorption  of  clavulanate  potassium  is 
ennanced  when  Augmentm  is  administered  at  the  start  of  a meal  To  minimize  the  potential  for  gastrointestinal  mtol- 

brs-agaua6^^  should  be  laken  31  the  start  of  8 meal 


A World  With  Trees. . . where  the  trees  you  plant  create  cool  quiet  neighborhoods 

™ Wife  Make  a 

Mar  u « WyM  of  Difference 


Irees  Make  a World  of  Differ- 
*„«lr_&pce.  Between  drab,  barren 
yards,  and  cozy,  sheltered  homes. 

Between  hot,  sunbaked  streets, 
and  cool,  shaded  neighborhoods 
where  bird  songs  fill  the  air. 

Trees  Make  a World  of  Differ- 
ence. Between  smoggy  air  and 
noisy  traffic,  and  clean  air  and 
quiet  places  to  enjoy. 

By  planting  trees,  you  can  in- 
crease the  value  of  your  property 
up  to  1 5%  or  more.  At  the  same 
time,  you'll  make  a personal,  pos- 


itive contribution  to  a better  en- 
vironment. 

The  trees  you  plant  will  remove 
carbon  dioxide  from  the  air,  pro- 
duce oxygen,  and  give  wildlife  a 
home.  And  trees  help  conserve 
energy.  They  can  lower  your 
heating  bills  10-20%,  and  cut 
cooling  costs  15-35%. 

Find  out  how  trees  can  make  a 
world  of  difference  for  you,  and 
your  neighborhood.  For  your 
free  brochure  write:  Trees  For 
America,  The  National  Arbor 
Day  Foundation,  Nebraska  City, 
NE  68410. 


A World  Without  Trees 

kThe  National 
'Arbor  Day  Foundation 
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7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ANESTHESIOLOGY 

May  19-24 — UCSD  Anesthesiology  Review  Course.  UCSD  at  San  Diego 
Princess  Resort.  Sun-  Fri.  37.5  hrs.  $600.  Contact:  Carol  Heil,  (619)  543- 
5202. 


CARDIOLOGY 

June  1 — 2nd  Annual  UCSD  Heart  Failure  Symposium.  UCSD  at  Sheraton 
Grande  Torrey  Pines.  Sat.  6.5  hrs.  $40.  Contact:  UCSD,  Barry  Greenberg, 
(610)  543-7751. 

June  5-8 — Advanced  Echocardiography  and  Doppler  Ultrasound  1996. 

American  College  of  Cardiology  at  Hyatt  Islandia,  San  Diego.  Wed-Sat. 
23.5  hrs.  Contact:  ACC,  Registration  Secretary,  Extramural  Programs 
Dept,  Georgetown  Rd,  Bethesda,  MD  20814-1699.  (800)  257-4739. 

June  28-30 — Arrhythmias:  Interpretation,  Diagnosis  and  Management. 
Medical  Education  Resources  at  Hyatt  Fisherman’s  Wharf,  San  Francisco. 
Fri-Sun.  1 1 hrs.  Contact:  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  W Canal  Court,  Ste  500,  Littleton,  CO  80120- 
4569.  (800)421-3756. 

November  22-24 — Coronary  Heart  Disease  Update.  Medical  Education  Re- 
sources at  Disneyland  Hotel,  Anaheim.  Fri-Sun.  1 1 hrs.  Contact:  Linda 
Main,  Meetings  Coordinator,  Medical  Education  Resources,  1500  W 
Canal  Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-  3756. 


DERMATOLOGY 

June  7-9 — 3rd  Annual  Course  on  Lasers  in  Cutaneous  and  Cosmetic 
Surgery.  UCSF  at  UCSF.  Fri-Sun.  Contact:  UCSF. 

October  12-13 — The  Skin  From  A To  Z:  Tips  on  Practical  and  Office 
Techniques.  UCSF  at  UCSF.  Sat-Sun.  Contact:  UCSF. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 
UCSF  at  Embarcadero  Hyatt  Regency  Hotel,  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

November  2-3 — The  Skin  From  A to  Z:  Tips  on  Practical  Therapy  and 
Office  Techniques.  UCSD  at  San  Francisco.  Sat-Sun.  Contact:  UCSD. 


EMERGENCY  MEDICINE 

May  13-17 — Emergency  Medicine  Symposium  I.  UCSD  at  San  Diego 
Hilton.  Mon-Fri.  17  hrs.  $475.  Contact:  UCSD. 

May  14-15 — 7th  Annual  High  Risk  Emergency  Medicine.  American  Col- 
lege of  Emergency  Physicians  at  Hyatt  at  Fisherman’s  Wharf.  San  Fran- 
cisco. Tues-Wed.  15  hrs.  $299-$499.  Contact:  Alpen  Meeting  Service, 
(800)  451-RISK. 

May  31 -June  6 — Trauma/Critical  Care.  USC  at  Ritz-Carlton  Huntington 
Hotel,  Pasadena.  Fri-Sat.  18  hrs.  $250.  Contact:  USC. 

June  17-21 — Emergency  Medicine  Symposium  III.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

June  20 — Cost  Effective  Emergency  Medicine.  American  College  of  Emer- 
gency Physicians  at  The  Mirage,  Las  Vegas.  Thurs.  8 hrs.  $199-$249.  Con- 
tact: Alpen  Meeting  Services,  (800)  451 -RISK. 

October  18-20 — The  Comprehensive  Review  in  Emergency  Medicine  and 
Urgent  Care.  Continuing  Medical  Education  Associates  at  Hyatt  Regency 
La  Jolla,  San  Diego.  20  hrs.  $495.  Contact:  Jacqueline  Shiller,  PO  Box 
270469,  San  Diego  92198.  (619)  674-5200. 
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October  21-25 — Emergency  Medicine  Symposium  I.  UCSD  at  San  Diego. 

Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

November  11-15 — Emergency  Medicine  Symposium  III.  UCSD  at  San 
Diego  Hilton  Beach  and  Tennis  Resort.  Mon-Fri.  32  hrs.  $495.  Contact: 
UCSD. 


ENDOCRINOLOGY/METABOLISM 

June  7-1 1 — Molecular  Steriodogenesis.  UCSF  at  Monterey.  Fri-Tues.  $300. 
Contact:  UCSF. 


EPIDEMIOLOGY/INFECTIOUS  DISEASE 

May  1-3 — 17th  Annual  Advances  in  Infectious  Diseases.  UCSF  at  Shera- 
ton Palace  Hotel,  San  Francisco.  Wed-Fri.  17.5  hrs.  $410.  Contact:  UCSF. 


FAMILY  PRACTICE/PRIMARY  CARE 

May  15-18 — Wound  Management  Workshop:  For  Primary  Care  Profes- 
sionals. UCSD  at  San  Diego  Hilton  Beach  and  Tennis  Resort.  Wed-Sat.  17 
hrs.  $475.  Contact:  UCSD,  Edith  Bookstein,  (619)  454-3212. 

May  17-21 — Essentials  in  Primary  Care.  Continuing  Medical  Education 
Associates  at  Grand  Hyatt  on  Union  Square,  San  Francisco.  Thurs-Sun.  20 
hrs.  $495.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  84296,  San  Diego 
92138.  (619)  223-2997. 

June  7-9 — 9th  Annual  Medical  Office  Laboratory  Conference.  San  Diego 
State  University  Health  Services  at  Red  Lion  Hotel,  San  Diego.  Fri-Sun. 
23  hrs.  $475.  Contact:  Nancy  Geiser,  College  of  Extended  Studies,  (619) 
594-6255. 

June  10-12 — 2nd  Annual  Sports  and  Occupational  Medicine  in  Primary 
Care:  From  Prevention  to  Treatment  Conference.  San  Diego  State  Uni- 
versity Health  Services  at  Red  Lion  Hotel,  San  Diego.  Mon-Wed.  20  hrs. 
$475.  Contact:  Nancy  Geiser,  College  of  Extended  Studies,  (619)  594-6255. 

June  28-30 — San  Diego  Academy  of  Family  Physicians’  40th  Annual  Post- 
graduate Symposium — Family  Medicine  Update:  1996.  San  Diego 
Academy  of  Family  Physicians  at  Hotel  del  Coronado,  San  Diego.  Fri- 
Sun.  18  hrs.  $225-$300.  Contact:  Terry  Camarata,  (619)  422-1186. 

August  2-4 — Managing  Respiratory  Diseases.  Medical  Education  Re- 
sources at  Tenaya  Lodge,  Yosemite.  Fri-Sun.  1 1 hrs.  $375.  Contact:  Linda 
Main,  Meetings  Coordinator,  Medical  Education  Resources,  1500  W 
Canal  Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-3756. 

August  2-4 — Cardiology  for  the  Primary  Care  Physician.  Continuing  Med- 
ical Education  Associates  at  Hotel  del  Coronado,  San  Diego.  Fri-Sun.  20 
hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469,  San  Diego  92198. 
(619)  674-5200. 

August  5-7 — Dermatology  for  the  Non-Dermatologist.  Continuing  Medical 
Education  Associates  at  Hotel  del  Coronado,  San  Diego.  Mon- Wed.  20 
hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469,  San  Diego  92198. 
(619)  674-5200. 

August  9-11 — Neurology  for  the  Non-Neurologist.  Medical  Education 
Resources  at  Doubletree  Hotel,  Monterey.  Fri-Mon.  1 1 hrs.  $375.  Contact: 
Linda  Main,  Meetings  Coordinator,  Medical  Education  Resources,  1500 
W Canal  Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-3756. 

October  9-12 — Semiannual  Wound  Management  Workshop:  For  Pri- 
mary Care  Professionals.  UCSD  at  San  Diego  Hilton  Beach  and  Tennis 
Resort.  Wed-Sat.  17  hrs.  $475.  Contact:  UCSD,  Edith  Bookstein,  (619) 
454-3212. 

October  21-23 — Neurology  and  Outpatient  Psychiatry  in  Primary  Care. 

Continuing  Medical  Education  Associates  at  Hyatt  Regency,  San  Diego. 
20  hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469,  San  Diego 
92198.  (619)  674-5200. 


INFECTIOUS  DISEASE 

May  17 — The  HTV  Challenge:  Current  Trends  & Issues  in  Management. 

UCSD  at  Olympic  Resort  Hotel.  Carlsbad.  Fri.  8 hrs.  $75.  Contact:  Bill 
Donnelly,  (619)  294-3767. 

October  26-November  2 — National  Infectious  Disease  Update  Conference. 
Santa  Rosa  Kaiser  Permanente  Medical  Center  on  The  Sun  Princess 
Cruise,  Western  Caribbean.  Sat-Fri.  7 hrs.  $50-$100.  Contact:  Infectious 
Disease  Update/SRO,  Kaiser  Permanente  Medical  Center,  401  Bicenten- 
nial Way,  Santa  Rosa,  CA  95403-2192. 


INTERNAL  MEDICINE 

May  9-10 — Practical  Aspects  of  Caring  for  Alzheimer’s  Disease  Victims. 
UCSD  at  Hilton  Beach  and  Tennis  Resort,  San  Diego.  Thurs-Fri.  13  hrs. 
$326.  Contact:  UCSD. 

September  27-October  2 — Internal  Medicine  1996 — Fall  Program. 
Continuing  Medical  Education  Associates  at  Loews  Coronado  Bay 
Resort,  San  Diego.  Fri-Wed.  $450.  Contact:  Jacqueline  Shiller.  PO  Box 
270469,  San  Diego  92198.  (619)  674-5200. 


NEPHROLOGY 

August  2-8 — 12th  Comprehensive  Nephrology  Review  Course.  UCLA  at 
Miramar  Sheraton  Hotel,  Santa  Monica.  Fri-Thurs.  50  hrs.  $800.  Contact: 
UCLA. 


OPHTHALMOLOGY 

May  1 1 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  and  Research  Founda- 
tion at  Scripps  Clinic  and  Research  Foundation,  La  Jolla.  Sat.  7 hrs.  Con- 
tact: Dept  of  Academic  Affairs,  403C,  Scripps  Clinic  and  Research  Foun- 
dation, 10666  N Torrey  Pines  Rd,  La  Jolla  92037.  (619)  554-8556. 

OTOLARYNGOLOGY 

May  23-25 — Vestibular  Adaptation.  UCLA  at  Miramar  Sheraton  Hotel, 
Santa  Monica.  Thurs-Sat.  17  hrs.  $400.  Contact:  UCLA. 

June  22-28 — 1995-1996  Skull  Base  Surgical  Dissection  Course.  House  Ear 
Institute  at  Los  Angeles.  Sat-Fri.  65  hrs.  $2,500  for  two  physicians.  Con- 
tact: House  Ear  Institute,  Antonio  De  la  Cruz,  MD,  2100  W Third  St,  Los 
Angeles  90057. 

June  29-July  4 — Second  International  Skull  Base  Congress  and  the  Sev- 
enth Annual  Meeting  of  the  North  American  Skull  Base  Society  at 
Los  Angeles.  Sat-Thurs.  Contact:  Congress  Secretary,  Ruth  B.  Crair, 
House  Ear  Institute,  2100  W Third  St,  5th  Floor,  Los  Angeles  90057. 

July  5-7 — Current  Concepts  in  Allergy  and  Otolaryngology.  Children’s 
Hospital  at  Le  Meridien  Hotel,  Coronado.  Fri-Sun.  14.5  hrs.  Contact: 
Children’s  Hospital,  Continuing  Medical  Education  Office.  3020  Chil- 
dren’s Way  (5021),  San  Diego  92123.  (619)  576-4072. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel,  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

November  7-9 — The  University  of  California:  Otolaryngology  Update 
1996.  UCSF  at  Ritz-Carlton  Hotel,  San  Francisco.  Thurs-Sat.  Contact: 
UCSF. 

PATHOLOGY 

May  23-25 — Current  Issues  in  Anatomic  Pathology.  UCSF  at  San  Fran- 
cisco. Thurs-Sat.  Contact:  UCSF. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University.  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California.  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 
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PEDIATRICS 

May  16-18 — 29th  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics. UCSF  at  Ritz-Carlton  Hotel.  San  Francisco.  Thurs-Sat.  16  hrs. 
$350.  Contact:  UCSF. 

May  17-19 — 1996  Conference  on  Pediatric  Critical  Care  Transport.  AAP 

at  Doubletree  Hotel.  San  Diego.  Fri-Sun.  18  hrs.  $380.  Contact:  CME  Reg- 
istration. AAP.  141  Northwest  Point  Blvd,  PO  Box  927.  Elk  Grove  Village, 
IL  60009-0927. 

July  11-13 — Adolescent  Medicine:  A Practical  Course  for  Clinicians. 

UCSD  at  Hilton  Beach  and  Tennis  Resort.  San  Diego.  Thurs-Sat.  15  hrs. 
$350.  Contact:  UCSD. 

July  19-20 — Fourth  Annual  Pediatric  Update.  Stanford  University  at  Lucile 
Packard  Children's  Hospital.  Palo  Alto.  Fri-Sat.  14.5  hrs.  $275-$300.  Con- 
tact: Elinor  Meyer,  CME  Coordinator,  Lucile  Packard  Children's  Hospital, 
725  Welch  Road.  Palo  Alto  94394.  (415)  497-8554. 


PLASTIC  SURGERY 

June  7-9 — The  3rd  Annual  Course  on  Lasers  in  Cutaneous  and  Cosmetic 
Surgery.  UCSF  at  UCSF.  Fri-Sun.  Contact:  UCSF. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel,  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 


PSYCHIATRY  AND  NEUROLOGY 

May  22-24 — 3rd  Annual  Sexual  Assault  Response  Team  (SART) 
Training.  UCD  at  Red  Lion  Hotel.  Sacramento.  Wed-Fri.  19  hrs.  $160. 
Contact:  UCD. 

June  7-9 — NCGPS  Annual  Conference.  Northern  California  Group  Psy- 
chotherapy Society  at  Asilomar  Conference  Center.  Pacific  Grove.  Fri- 
Sun.  Contact:  NCGPS,  (415)442-1976. 

June  15 — Current  Medical  Management  of  Epilepsy.  Scripps  Clinic  and 
Research  Foundation  at  La  Jolla.  Sat.  $75.  Contact:  Dept  of  Academic 
Affairs.  Box  403C,  Scripps  Clinic  and  Research  Foundation.  10666  N Tor- 
rey  Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 

November  8-10 — The  42nd  Annual  Group  Therapy  Symposium.  UCSF  at 
Mark  Hopkins  Hotel,  San  Francisco.  Fri-Sun.  Contact:  UCSF. 

November  2-3 — Neurology  Update.  UCSD  at  Hotel  Del  Coronado,  Coron- 
ado. Sat-Sun.  12  hrs.  $350.  Contact:  Ryals  & Associates,  Inc,  PO  Box 
1925.  Roswell.  GA  30077-1925.  (770)  641-9773. 


RADIOLOGY 

July  20-25 — Advanced  Imaging  of  the  Spine.  UCSD  at  Hotel  del  Coronado, 
Coronado.  Sat-Thurs.  22.5  hrs.  $550.  Contact:  Ryals  & Associates.  Inc, 
PO  Box  1925.  Roswell.  GA  30077-1925.  (770)  641-9773. 

August  15-18 — Minimally  Invasive  Therapy  of  the  Brain.  UCSD  at  Ritz- 
Carlton  Hotel,  Marina  del  Rey.  Thurs-Sun.  20  hrs.  $495.  Contact:  Ryals  & 
Associates,  Inc.  PO  Box  1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

October  26-27 — 16th  Annual  Comprehensive  Review  of  Vascular  & Inter- 
ventional Radiology.  UCSD  at  Hotel  del  Coronado,  Coronado.  Sat-Sun. 
14  hrs.  $375.  Contact:  Ryals  & Associates,  Inc,  PO  Box  1925,  Roswell, 
GA  30077-1925.  (770)  641-9773. 

October  28-November  1 — 21st  Annual  San  Diego  Postgraduate  Radiology 
Course.  UCSD  at  Hotel  del  Coronado,  Coronado.  Mon-Fri.  27  hrs.  $575. 
Contact:  Ryals  & Associates,  Inc,  PO  Box  1925,  Roswell,  GA  30077- 
1925.  (770)641-9773. 


SURGERY 

June  26-29 — 13th  Annual  San  Diego  Shoulder  Orthroscopy  Meeting.  Tri 

City  Medical  Center  at  Hyatt  Regency.  La  Jolla.  Wed-Sat.  24  hrs.  $1,375. 
Contact:  Rebecca  Quiring,  San  Diego  Shoulder  Arthroscopy.  3905  Waring 
Rd.  Oceanside  92056.  (619)  940-2066. 

July  8-13 — 13th  Superficial  Anatomy  and  Cutaneous  Surgery.  UCSD  at 

San  Diego.  Mon-Sat.  36  hrs.  $1,395.  Contact:  UCSD. 


GENERAL/MULTIDISCIPLINARY 

May  15-17 — New  Era  of  Cardiopulmonary  Resuscitation.  USC  at  Wynd- 
ham  Hotel,  Palm  Springs.  Wed-Fri.  17  hrs.  $345.  Contact:  USC. 

May  31 -June  2 — 38th  Annual  Scientific  Meeting  of  the  American  Associ- 
ation for  the  Study  of  Headache.  San  Diego.  Fri-Sun.  Contact:  AASH, 
(619)  845-1720. 

June  12  and  14 — ACLS  Instructor  Course.  American  Heart  Association  at 
San  Leandro.  Wed  and  Fri.  10  hrs.  $219.36.  Contact:  CPR  Seminars,  (510) 
632-6135. 

June  25 — 12  Lead  EKG.  American  Heart  Association  at  San  Leandro.  Tues. 
6 hrs.  $95.  Contact:  CPR  Seminars,  (510)  632-6135. 

July  10 — Pre-ACLS  Workshop.  American  Heart  Association  at  San  Lean- 
dro. Wed.  6 hrs.  $50-$70.  Contact:  CPR  Seminars,  (510)  632-6135. 

July  19 — ACLS  Recertification.  American  Heart  Association  at  San  Fran- 
cisco. Fri.  6 hrs.  $100. 

July  10  and  21 — ACLS  Provider  Course.  American  Heart  Association  at 
San  Francisco.  16  hrs.  $170.  Contact:  CPR  Seminars,  (510)  632-6135. 

August  8-11 — 38th  Annual  Postgraduate  Refresher  Course — Reading 
Retreat.  USC  at  the  Lodge  at  Koele,  Lanai.  Hawaii.  Fri.  8 hrs.  $100.  Con- 
tact: USC. 

August  1 1-17 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 

Maui  Westin  Hotel,  Maui,  Hawaii.  Mon-Fri.  28  hrs.  $590.  Contact:  USC. 

August  1 1-21 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 
Maui  Westin  Hotel,  Maui,  and  Marriott  Hotel,  Kauai,  Hawaii.  Mon-Wed. 
80  hrs.  $640.  Contact:  USC. 

August  17-18 — PALS  Certification.  American  Heart  Association  at  San  Le- 
andro. Sat-Sun.  14  hrs.  $250.  Contact:  CPR  Seminars,  (510)  632-6135. 

September  12  & 19 — Arrhythmia  Recognition.  American  Heart  Association 
at  San  Leandro.  Thurs.  10  hrs.  $120.Contact:  CPR  Seminars,  (510)  632- 
6135. 

October  18 — ACLS  Recertification.  American  Heart  Association  at  San 
Francisco.  Fri.  6 hrs.  $100.  Contact:  CPR  Seminars.  (510)  632-6135. 

October  19-20 — ACLS  Provider.  American  Heart  Association  at  San  Fran- 
cisco. Sat-Sun.  16  hrs.  $170.  Contact:  CPR  Seminars,  (510)  632-6135. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 
California  Physicians’  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800) 
882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


June  6-8 — National  Stroke  Meeting:  The  Clinical  Aspects  of  Stroke  Diag- 
nosis and  Treatment.  Medical  Education  Resources  at  Red  Lion  Hotel 
and  Conference  Center,  Colorado  Springs.  Thurs-Sat.  Contact:  Jaclynna 
Williams,  (303)  798-9683.  FAX  (303)  798-5731. 

June  16-22 — 42nd  Annual  Family  Practice  Review.  University  of  Colorado 
Health  Sciences  Center  at  Estes  Park.  Sun-Sat.  Contact:  U of  Colo. 

July  26-27 — Adenocarcinoma  of  the  Prostate.  University  of  Colorado 
Health  Sciences  Center  at  Denver.  Fri-Sat.  Contact:  U of  Colo. 
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July  31 -August  3 — Musculoskeletal  Infection  Society  Open  Annual  Scien- 
tific Meeting.  University  of  Colorado  Health  Sciences  Center  at  Snow- 
mass  Village,  Snowmass.  Wed-Sat.  Contact:  U of  Colo. 

August  4-9 — 21st  Annual  Primary  Musculoskeletal  Care  Conference. 

University  of  Colorado  Health  Sciences  Center  at  Breckenridge.  Sun-Fri. 
Contact:  U of  Colo. 

September  18-21 — Enhancing  Quality  and  Value  in  Cardiovascular  Care. 

University  of  Colorado  Health  Sciences  Center  at  Vail.  Thurs-Sat.  Contact: 
U of  Colo. 

October  28-November  1 — 42nd  Annual  Family  Practice  Review  (Repeat 
of  June  program).  University  of  Colorado  Health  Sciences  Center  at  Den- 
ver. Mon-Fri.  Contact:  U of  Colo. 

December  6-7 — 5th  Update  in  Infectious  Disease:  Bugs  and  Drugs  in  the 
’90s.  University  of  Colorado  Health  Sciences  Center  at  Denver.  Fri-Sat. 
Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospital  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine, 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 


July  24-27 — Idaho  Medical  Association  Annual  Meeting.  Sun  Valley.  Con- 
tact: IMA,  305  W Jefferson,  PO  Box  2668,  Boise  83701 . (208)  344-7888. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
requirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is 
subject  to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


May  2-5 — 1996  Southwest  Allergy  Forum.  Hilton  of  Santa  Fe,  Santa  Fe. 
Thurs-Sun.  Contact:  UNM  SOM. 

July  8-11 — 39th  Ruidoso  Family  Practice  Seminar.  Inn  of  the  Mountain 
Gods,  Ruidoso.  Mon-Thurs.  Contact:  Ann  Woodrow,  CAE,  NMAFP,  2309 
Renard  SE,  Albuquerque  87106.  (505)  243-4560. 

July  1 1-14 — New  Choices,  New  Challenges,  Psychopharmacology  in  the 
Primary  Care  Setting.  La  Fonda  Hotel,  Santa  Fe.  Thurs-Sun.  Contact: 
Lovelace  Health  Systems,  National  Seminar  Coordinator,  5400  Gibson 
SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262-3468.  FAX  (505) 
262-3194. 


July  24-28 — Podiatric  Surgical  Seminar.  Hotel  Santa  Fe,  Santa  Fe.  Wed- 
Thurs.  Contact:  Lovelace  Health  Systems,  National  Seminar  Coordinator, 
5400  Gibson  SE,  Ed  Bldg,  2nd  Floor.  Albuquerque  87108.  (505)  262- 
3468.  FAX  (505)  262-3194. 

July  26-28 — How  to  Diagnose  and  Treat  Arrhythmias  for  the  Primary 
Care  Physician.  Eldorado  Hotel,  Santa  Fe.  Fri-Sun.  Contact:  Megan 
Slane,  Course  Coordinator,  New  Mexico  Heart  Institute,  1001  Coal  Ave 
SE,  Albuquerque  87106.  (505)  841-1000;  (800)  715-6644.  FAX  (505) 
224-7085. 

August  2-4 — Practical  Pediatrics.  La  Fonda  Hotel,  Santa  Fe.  Fri-Sun.  Con- 
tact: Lovelace  Health  Systems,  National  Seminar  Coordinator,  5400  Gib- 
son SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262-3468.  FAX 
(505)262-3194. 

August  15-18 — Primary  Care  for  the  Aging  Person.  Picacho  Hotel,  Santa 
Fe.  Thurs-Sun.  Contact:  Lovelace  Health  Systems,  National  Seminar  Co- 
ordinator, 5400  Gibson  SE.  Ed  Bldg.  2nd  Floor,  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194. 

August  22-25 — Implementing  Change  in  Patient  Behavior  and  Clinical 
Practice.  Picacho  Hotel,  Santa  Fe.  Thurs-Sun.  Contact:  Lovelace  Health 
Systems,  National  Seminar  Coordinator,  5400  Gibson  SE.  Ed  Bldg,  2nd 
Floor.  Albuquerque  87108.  (505)  262-3468.  FAX  (505)  262-3194. 

October  3-6 — Building  “Virtual"  Integrated  Delivery  Systems:  Thriving 
in  an  Advanced  Healthcare  Market.  Pyramid  Hotel.  Albuquerque. 
Thurs-Sun.  Contact:  Lovelace  Health  Systems.  National  Seminar  Coordi- 
nator, 5400  Gibson  SE,  Ed  Bldg,  2nd  Floor.  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194.“ 

October  10-13 — The  Managed  Care  Tool  Box.  Pyramid  Hotel,  Albu- 
querque. Thurs-Sun.  Contact:  Lovelace  Health  Systems.  National  Seminar 
Coordinator,  5400  Gibson  SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108. 
(505)  262-3468.  FAX  (505)  262-3194. 

October  25-26 — ECG  Interpretation  for  the  Primary  Care  Physician. 

Journal  Center,  Albuquerque.  Fri-Sat.  Contact:  Megan  Slane,  Course  Co- 
ordinator, New  Mexico  Heart  Institute,  1001  Coal  Ave,  SE,  Albuquerque 
87106.  (505)  841-1000;  (800)  715-6644.  FAX  (505)  224-7085. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME,  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


June  23-24 — Otolaryngology  in  the  Intermountain  West.  University  Park 
Hotel,  Salt  Lake  City.  Sun-Mon.  5 hrs.  $50.  Contact:  UUSM. 

July  13-20 — Update  in  Clinical  Microbiology  and  Immunology.  Snow 
King  Resort  at  Jackson  Hole,  Wyoming.  Sat-Sat.  25  hrs.  Contact:  UUSM. 

August  9-10 — Advanced  Obstetrical  Life  Support.  University  Park  Hotel, 
Salt  Lake  City.  24  hrs.  $450.  Contact:  UUSM. 
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August  12-16 — Northwest  Neuroradiology  and  Advanced  MR  Imaging 
Course.  Pan  Pacific  Hotel.  Vancouver,  British  Columbia.  Mon-Fri.  42  hrs. 
$1,250.  Contact:  UUSM. 

September  20 — Ophthalmology:  Clinical  Faculty  Day.  Fri.  7 hrs.  $65.  Con- 
tact: UUSM. 

October  4-5 — Western  Intermountain  Neurological  University  Park  Hotel. 
Salt  Lake  City.  Fri-Sat.  12  hrs.  $75.  Contact:  UUSM. 

October  7-9 — Preconference  Workshop.  Mon-Wed.  $500.  Limited  to  15. 
Contact:  UUSM. 

October  10-13 — Intensive  Interactive  Head  and  Neck  Imaging.  University 
Park  Hotel,  Salt  Lake  City.  Thurs-Sun.  30  hrs.  $750.  Contact:  UUSM. 

December  6-12 — Intensive  MR  Imaging  and  Neuroradiology  . Marriott  Ho- 
tel, Salt  Lake  City.  Fri-Thurs.  30  hrs.  $1,250.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital.  300  N Hospital  Dr.  Price  84501.  (801 ) 637-4800. 

DM:  Dixie  Medical  Center.  544  S 400  East,  St  George  84770.  (8011  634^4000. 

ETS:  Emergency  Training  Services.  777  N 390  East.  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHPof  Utah.  35  W Broadway.  Salt  Lake  City  84101.  (801 ) 355-1234. 

ITS:  Intermountain  Thoracic  Society.  1616  S 11th  East,  Salt  Lake  City  84105. 

(801 ) 484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C"  St.  Salt  Lake  City  84143.  (801)  321-1 100. 

LRH:  Logan  Regional  Hospital.  1400  N 5th  East,  Logan  84321.  (801)  752-2050. 

MDH:  McKay-Dee  Hospital  Center.  3939  Harrison  Blvd,  Ogden  84409.  (801 ) 625- 

2694. 

MVH:  Mountain  View  Hospital.  1000  E Highway  6.  Payson  84651 . (801)  465-9201. 

OSS:  Ogden  Surgical-Medical  Society.  PO  Box  931 1.  Ogden  84409 

PCMC:  Primary  Children's  Medical  Center.  100  N Medical  Dr.  Salt  Lake  City  841 13. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital,  3460  S 4155  West.  West  Valley  City  84120.  (801) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons.  24  S 1100  East,  Ste  302,  Salt 

Lake  City  84102.  (801 ) 531-7806. 

UMIA:  Utah  Medical  Insurance  Association.  540  E 500  South.  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society.  540  E 500  South,  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 

tion. 50  N Medical  Dr,  Salt  Lake  City  84132.  (801 ) 581-8664. 

VAMC:  Veterans  Affairs  Medical  Center,  500  Foothill  Dr.  Salt  Lake  City  84148.  (801 ) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


May  2 — Pesticide  Medicine.  Yakima.  Thurs.  Contact:  NW  Center  for  Occu- 
pational Health  & Safety,  (206)  543-1069. 

May  5-8 — Congenital  Heart  Disease  in  the  Adult.  Stevenson.  Sun-Wed. 
Contact:  American  College  of  Cardiology.  (800)  257-4739. 

May  9 — Hypertension.  Seattle.  Thurs.  Contact:  U/W. 

May  16 — Women’s  Health  Care.  Seattle.  Thurs.  Contact:  Providence/Seat- 
tle Medical  Center,  (206)  320-2552. 

May  31 — Infectious  Diseases  Update.  Seattle.  Fri.  Contact:  U/W. 

June  3-7 — Sampling  & Evaluating  Airborne  Asbestos  Dust.  Seattle.  Mon- 
Fri.  Contact:  NW  Center  for  Occupational  Health  & Safety.  (206)  543-1069. 

June  7 — Nuts,  Bolts,  and  Innovation  in  Gastrointestinal  Disease  III.  Pierce 
County  College  of  Medical  Education,  Tacoma.  Fri.  Contact:  PCMS 
CME. 

June  9-12 — Genome  Information:  Ethical  Implications.  Seattle.  Sun-Wed. 
Contact:  U/W  Medical  History,  (206)  616-1864. 

June  12-1-1 — 4th  Annual  Pacific  Northwest  Cardiovascular  Symposium. 

Seattle.  Wed-Fri.  Contact:  Providence/Seattle  Medical  Center.  (206)  320- 
2552. 

June  20-21 — ACLS.  Pierce  County  College  of  Medical  Education.  Tacoma. 
Thurs-Fri.  Contact:  PCMS  CME. 

June  28 — Alzheimer’s  Disease.  Seattle.  Fri.  Contact:  U/W. 

June  28 — Cross  Cultural  Medicine:  Healing  and  Communication  in  Di- 
verse Cultures.  Tacoma.  Fri.  Contact:  Multicare  CME.  (206)  552-1221. 

July  12-13 — Orthopedic  Traumatology.  Seattle.  Fri-Sat.  Contact:  U/W. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Dept, 
of  Pathology.  Harborview  Medical  Center,  325  Ninth  Ave.  Seattle.  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth. 
No.  203.  Tacoma,  WA  98405.  (206)  627-7137. 

U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine.  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education,  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education.  2033 
Sixth  Ave.  Ste  1 100.  Seattle.  WA  98121.  (206)  441-9762. 


WYOMING 


June  6-8 — Wyoming  Medical  Society  Annual  Meeting.  Jackson  Lake 
Lodge,  Moran.  Contact:  WMS,  PO  Drawer  4009,  Cheyenne  82003-4009. 
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Cross-cultural  Medicine 
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Afghan,  Gypsy,  Amencan  Indian, 
Vietnamese,  African  American, 
Iranian,  Korean  American, 
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Judith  Barker,  PhD 

Special  Issue  Editor,  1992 
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The  Editors  would  like  to  acknowledge 
and  thank  those  individuals,  groups,  and 
corporations  who  have  contributed  to 
the  California  Medical  Association 
Foundation's  "Western  journal  of 
Medicine — New  Directions  Fund." 
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Ronald  Bangasser,  MD 
Jeffrey  Berman,  MD 
Blue  Cross  of  California 
Toni  Brayer,  MD 
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Chiron  Corporation 
Sidney  Foster,  MD 
Fresno  Comsultants  in  Cardiology 
Genentech 

Robert  E.  Hertzka,  MD 
Johnson  and  Johnson  Services,  Inc. 

The  Henry  J.  Kaiser  Family  Foundation 
Lloyd  Kitchens,  MD 
Homan  E.  Leech,  MD 
Rollancl  C.  Lowe,  MD 
Judith  Leong  Mates,  MD 
Sherman  Mellinkojf,  MD 
Philippa  Newfield,  MD 
Ralph  R.  Ocampo,  MD 
Joshua  H.  Rassen,  MD 
Robert  A.  Reid,  MD 
Lome  Rosenfield,  MD 
Joseph  Silva,  MD 
Stanislaus  Medical  Society 1 
C.  John  Tapper,  MD 
University  of  Utah 
Malcolm  S.M.  Watts,  MD 
John  M.  Whitelaw,  MD 

The  generous  donations  made  by  these 
individuals  and  groups  totaled  more 
than  $100,000  by  1 April  1996. 

To  make  a tax-deductible  donation  to  the 
"WJM  New  Directions  Fund"  or  for  more 
information  about  the  CMA  Foundation, 
please  write  to  the  California  Medical 
Association  Foundation,  221  Main  Street, 
San  Francisco,  CA  94105  or  call 
415.882.3333. 
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Cost-Effective  Therapy  for  Hypertension 

WILLIAM  BARRIE,  MD,  Ann  Arbor,  Michigan 

The  costs  of  treating  hypertension  are  out  of  control.  The  Joint  National  Committee  on  the  Detection, 
Evaluation,  and  Treatment  of  High  Blood  Pressure  and  others  recommend  the  use  of  diuretics  and  (3- 
blockers  as  first-line  agents.  Newer  drugs  such  as  calcium  channel  blockers,  a-blockers,  and  an- 
giotensin-converting-enzyme inhibitors  have  improved  metabolic  profiles,  but  have  not  been  proved 
in  long-term,  randomized,  controlled  trials  to  reduce  morbidity  and  mortality.  Our  General  Medicine 
Clinic  has  gradually  shifted  toward  prescribing  the  newer  agents.  We  reviewed  our  drug  use,  evalu- 
ated the  literature,  and  made  recommendations  in  the  form  of  guidelines.  Clinicians'  concerns  in- 
cluded quality-of-life  issues,  sexual  dysfunction,  metabolic  changes — lipids,  potassium,  insulin 
resistance — and  others.  These  concerns  were  addressed,  and  a consensus  was  reached.  Our  goal  is  to 
streamline  therapy,  reduce  costs,  and  provide  proven  effective  medication. 

(Barrie  W:  Cost-effective  therapy  for  hypertension.  West  J Med  1996;  164:303-309) 


The  treatment  of  hypertension  is  a daily  part  of  pri- 
mary care.  About  50  million  Americans  have  hyper- 
tension. Of  these,  30  to  34  million  are  receiving  drug 
therapy.  Total  health  care  costs  for  hypertension  have 
been  estimated  at  $15  billion  per  year.  Medication  cost 
is  an  important  cause  of  noncompliance.  In  recent  years, 
there  has  been  a shift  from  older,  well-studied,  and  in- 
expensive drugs  to  newer  and  more  expensive  medica- 
tions. In  the  General  Medicine  Clinic  of  the  Veterans 
Affairs  (VA)  Medical  Center,  Ann  Arbor,  Michigan,  we 
have  reduced  the  use  of  diuretics  and  (3-blockers  in 
favor  of  calcium  channel  blockers,  ct, -blockers,  and 
angiotensin-converting-enzyme  (ACE)  inhibitors.  The 
new  agents  have  theoretical  advantages,  but  remain 
unproved  in  terms  of  morbidity  and  mortality. 

The  Joint  National  Committee  on  the  Detection, 
Evaluation,  and  Treatment  of  High  Blood  Pressure  (JNC) 
has  been  providing  recommendations  to  clinicians  since 
1977.  During  this  time,  there  has  been  a steady  decline 
in  the  mortality  rates  for  stroke  (57%  reduction)  and 
coronary  artery  disease  (50%  reduction).1  Patients’ 
awareness  of  hypertension,  drug  treatment,  and  adequate 
control  has  increased.  Lifestyle  modifications — weight 
loss,  exercise,  and  moderation  of  dietary  salt  and  alcohol 
intake — are  recommended  for  the  prevention  and  man- 
agement of  high  blood  pressure. 

Treatment  guidelines  provide  a means  to  streamline 
therapy,  reduce  costs,  and  provide  effective  medication. 
After  discussions  with  clinic  staff— staff  physicians, 
nurse  practitioners,  physician  assistants,  and  residents  in 
internal  medicine — we  developed  guidelines  for  hyper- 
tension therapy  (Figure  1).  The  recommendations  were 
evidence  based.  We  discussed  clinicians’  concerns  with 
the  drugs,  presented  data  regarding  these  concerns,  and 


modified  the  guidelines  so  that  a consensus  was  reached. 
This  article  demonstrates  how  local  guidelines  can  be 
developed  from  available  evidence  and  national  guide- 
lines and  tailored  to  the  needs  and  concerns  of  a partic- 
ular community. 

Guidelines  of  the  Fifth  Report 
of  the  Joint  National  Committee 
on  the  Detection,  Evaluation,  and 
Treatment  of  High  Blood  Pressure 

The  most  recent  JNC  report,  its  fifth,  published  in 
1993,  focused  on  the  evaluation,  classification,  primary 
prevention,  and  drug  therapy  for  hypertension.1  Two 
major  changes  from  previous  JNC  reports  included  a 
new  classification  system  and  a revised  treatment  algo- 
rithm. The  old  classification  of  hypertension  as  mild, 
moderate,  or  severe  focused  on  the  diastolic  blood  pres- 
sure. The  new  system  is  in  stages,  which  incorporate 
both  systolic  and  diastolic  blood  pressures.  Accumu- 
lating data  show  the  systolic  blood  pressure  to  be  a 
strong  predictor  of  cardiovascular  risk. 

Diuretics  and  (3-blockers  are  now  the  preferred  drugs 
for  first-line  therapy.  Angiotensin-converting-enzyme 
inhibitors,  calcium  channel  blockers,  arblockers,  and 
a, -(3-blockers  are  recommended  for  use  as  alternative 
treatments.  The  JNC’s  fourth  report  included  ACE 
inhibitors  and  calcium  channel  blockers  as  first-line 
drugs.2  Costs  were  not  considered,  although  (3-blockers 
and  diuretics  are  much  less  expensive  than  the  other  two 
classes  of  drugs.  The  recommendations  were  based  on 
available  evidence  from  long-term  trials  showing 
reduced  morbidity  and  mortality  with  these  agents.  The 
Canadian  and  British  hypertension  societies  have  made 
similar  recommendations.3,4 
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ABBREVIATIONS  USED  IN  TEXT 

ACE  = angiotensin-converting  enzyme 

CHD  = coronary  heart  disease 

Cl  = confidence  interval 

COPD  = chronic  obstructive  pulmonary  disease 

HDL  = high-density  lipoprotein 

JNC  = Joint  National  Committee  on  the  Detection. 

Evaluation,  and  Treatment  of  High  Blood  Pressure 
MRC  = Medical  Research  Council 
SHEP  = Systolic  Hypertension  in  the  Elderly  Program 
VA  = Veterans  Affairs 


In  1990  a meta-analysis  of  previous  hypertension  tri- 
als showed  a 42%  reduction  in  the  incidence  of  stroke 
(95%  confidence  interval  [Cl],  33%  to  50%)  and  a 14% 
reduction  in  the  incidence  of  coronary  heart  disease 
(CHD)  (95%  Cl,  4%  to  22%).5  The  reduction  in  the  inci- 
dence of  stroke  met  expectations  based  on  epidemiolog- 
ic data  of  lowering  diastolic  blood  pressures  5 to  6 mm 
of  mercury  over  five  years,  but  the  CHD  results  fell  short 
(expected  20%  to  25%  reduction).  The  expected  CHD 
reduction  was  based  on  long-term  (>  1 0 years)  follow- 


up. The  relatively  short  duration  (<5  years)  of  the  trials 
may  explain  some  of  this  difference.  Recent  studies  have 
shown  a more  impressive  reduction  in  the  CHD  inci- 
dence. When  the  results  of  the  Systolic  Hypertension  in 
the  Elderly  Program  (SHEP),6  the  Swedish  Trial  in  Old 
Patients  with  Hypertension  (STOP-Hypertension),7  and 
Medical  Research  Council  (MRC)8  trials  are  added  to 
those  of  14  previous  trials,9  the  reduction  in  the  inci- 
dence of  CHD  events  is  16%  (95%  Cl,  8%  to  23%).  The 
better  results  of  recent  trials  may  reflect  lower  doses  of 
thiazides,  the  use  of  potassium-sparing  diuretics,  and 
potassium  supplementation.  A recent  meta-analysis  of 
hypertension  therapy  in  elderly  patients  (aged  60  and 
older)  showed  a 12%  reduction  in  overall  mortality,  a 
36%  reduction  in  stroke  mortality,  and  a 25%  reduction 
in  CHD  mortality.10 

Drug  Use 

The  outpatient  pharmacy  budget  for  our  General 
Medicine  Clinic  in  1994  was  $1.8  million.  More  than 
30%  was  devoted  to  cardiovascular  drugs.  Table  1 gives 
a list  of  VA  drug  acquisition  costs  versus  local  pharma- 


Hypertension  Guidelines 

Lifestyle  Modifications 

i 

BP  still  high  after  3-6  months  (>140/90  mm  of  mercury) 

No  < — Chronic  Medical  Condition?-*  Yes 

i 

l 

HCTZ*  12.5-25  mg/d 

CAD  — ► Stable  angina-atenolol  or  Ca"  channel  blocker 

or 

CHF  — * Systolic  — * lisinopril.  diuretics 

Atenolol  50-100  mg/d 

— * Diastolic—*  atenolol,  Ca**  channel  blocker 

i BP  still  high 

CRI  — * Lisinopril1  or  diuretic 

Switch/add  atenolol  and  HCTZ 

DM  Type  II  — ► Avoid  thiazides 

l BP  still  high 

— * Avoid  p-blockers  if  tight 

Consider  other  agents 

glycemic  control 

— * Proteinuria— consider  lisinopril 

Lisinopril  10-40  mg/d 

Prazosin  1-10  mg  bid 

COPD  — * Avoid  p-blockers 

Verapamil  SR  120-240  mg/d 

BPH  — * Consider  prazosin 

Centrally  acting  agents 

i.  BP  still  high 

Consider  secondary  causes 

Figure  1. — Guidelines  for  the  treatment  of  hypertension  are  outlined.  These  guidelines  were  developed 
for  mild  to  moderate  hypertension  (essential).  Patients  with  severe  hypertension  or  target  organ  dam- 
age may  require  more  aggressive  treatment.  Lifestyle  modifications  include  weight  loss,  regular  aerobic 
exercise,  no  added  salt  (2  grams  of  sodium),  diet,  and  reduced  alcohol  intake  (<2  beers/day).  ‘Potas- 
sium-sparing diuretics  may  be  used  as  a substitute.  fUse  caution  when  starting  lisinopril  therapy  in  pa- 
tients with  chronic  renal  insufficiency  (CRI)  or  coronary  artery  disease  (CAD)  because  it  may  precipitate 
azotemia,  hyperkalemia  (especially  with  potassium-sparing  diuretics  or  nonsteroidal  anti-inflammatory 
drugs),  or  hypotension.  Special  situations  include  the  use  of  (3-blockers  for  migraines,  or  the  use  of  a- 
blockers  for  symptomatic  benign  prostatic  hypertrophy  (BPH).  bid  = twice  a day;  BP  = blood  pressure; 
CHF  = congestive  heart  failure;  COPD  = chronic  obstructive  pulmonary  disease — emphysema,  chronic 
bronchitis,  asthma;  DM  = diabetes  mellitus;  HCTZ  = hydrochlorothiazide,  tid  = 3 times  a day 
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TABLE  1 .—Drug  Costs  Per  Year  at  the  Veterans  Affairs  Medical  Center 
Versus  Red  Book  1995* 


Agent  (Trade  Name) 

Veterans  Affairs,  $ 

Red  Book  AWP,  i 

Hydrochlorothiazide,  25  mg/d  . . 

1.06 

5.40 

Hydrochlorothiazide  and  triamterene 

(Dyazide),  50/25  mg/d 

...  21.12 

137.64 

Atenolol,  100  mg/d 

...  14.08 

45.41 

Metoprolol  tartrate  (Lopressor), 
100  mg  bid 

...  39.42 

226.30 

Propranolol  HCI,  long  acting, 

120  mg/d 

...  199.93 

323.76 

Prazosin  HCI,  2 mg  bid 

. . . 24.64 

85.92 

Doxazosin  mesylate,  8 mg/d .... 

...  196.42 

351.96 

Lisinopril,  20  mg/d 

...  91.87 

300.96 

Captopril,  50  mg  bid 

. . 44.35 

860.64 

Verapamil,  sustained  release, 

240  mg/d 

...  83.07 

347.28 

Diltiazem  HCI,  90  mg  tid 

...  81.31 

281.12 

Extended  release,  300  mg 

...  495.96 

767.92 

Nifedipine  (Procardia), 

Extended  release,  90  mg/d  . . . 

...  400.22 

885.36 

Amlodipine  besylate,  10  mg/d  . . 

...  438.59 

718.01 

Clonidine  HCI,  0.2  mg  bid 

5.63 

16.20  ' 

bid  = twice  a day,  HCI  = hydrochloride,  tid  = 

3 times  a day 

•The  Veterans  Affairs  costs  (March  1996)  represent  acquisition  costs  only.  The  Red  Book 
(Medical  Economics  Data,  Inc,  Montvale,  NJ)  average  wholesale  price  (AWP)  represents  rec- 
ommended pharmacy  charge  less  the  drug-dispensing  fee.  Captopril  is  now  generic,  and  its 
1 996  AWP  will  be  substantially  lower. 


cy  charges.  Buying  in  bulk  and  government  contracts 
reduce  prices.  As  shown  in  the  table,  diuretics  and  3* 
blockers  are  much  less  expensive.  Within  drug  classes, 
there  are  often  pronounced  differences  in  cost.  Atenolol 
is  much  less  expensive  than  metoprolol  or  long-acting 
propranolol  at  our  institution.  There  were  also  differ- 
ences between  the  pharmacies  in  relative  costs.  Prazosin 
is  much  cheaper  than  doxazosin  at  the  VA,  yet  more 
expensive  at  a local  pharmacy. 

Cardiovascular  drug  use  and  cost  are  shown  for 
January  1995  (Figures  2 and  3).  Calcium  channel  blockers 
are  our  number  one  class,  with  most  prescriptions  being 
for  diltiazem  hydrochloride,  amlodipine  besylate,  and 
extended-release  nifedipine  GITS  [gastrointestinal  thera- 
peutic system].  We  have  had  a steady  increase  in  the  pre- 
scribing of  ACE  inhibitors  and  calcium  channel  blockers. 
Prescribing  patterns  across  the  United  States  have  changed 
in  a similar  direction.  A study  of  temporal  patterns  in  anti- 
hypertensive drug  use  among  elderly  patients  found  that 
patients  with  newly  treated  hypertension  were  half  as  like- 
ly to  receive  3-blockers  or  diuretics  and  twice  as  likely  to 
receive  ACE  inhibitors  or  calcium  channel  blockers  as 
patients  with  previously  treated  hypertension.11  The 
Cleveland  (Ohio)  VA  Medical  Center  has  encountered 
nearly  identical  changes  and  has  responded  by  developing 
guidelines.12  From  1988  to  1992,  the  percentage  of  its  bud- 
get devoted  to  calcium  channel  blockers  and  ACE 
inhibitors  increased  from  9.4%  and  5.5%  to  20.5%,  and 
8.9%,  respectively. 

Numerous  factors  influence  clinicians'  decisions  on 
medication  use,  including  advertising.  At  our  facility, 


our  most  expensive  and  commonly  used  antihyperten- 
sive agents  have  also  been  those  most  promoted  by 
drug  representatives.  They  interact  with  staff  and  fre- 
quently provide  lunches  and  books  for  the  clinic. 
Conceding  that  there  is  no  such  thing  as  a “free  lunch,” 
the  physician  staff  has  recently  agreed  to  eliminate  drug 
representatives  and  drug  lunches  from  the  General 
Medicine  Clinic. 

Concerns  With  Guidelines 

Concerns  about  diuretics  and  3-blockers  need  to  be 
addressed.  Many  perceived  side  effects  are  not  support- 
ed by  the  literature.  These  issues  include  quality  of  life, 
sexual  dysfunction,  drug  effectiveness,  alteration  in 
lipids,  insulin  resistance,  and  hypokalemia. 

Quality’  of  Life 

Many  of  the  staff  felt  that  the  use  of  diuretics  and  3- 
blockers  reduces  patients’  quality  of  life.  An  excellent 
review  has  been  done  on  quality  of  life  and  hyperten- 
sion.13 Many  patients  with  hypertension  have  symptoms 
that  include  headache,  blurred  vision,  unsteadiness, 
sexual  dysfunction,  and  cognitive  impairment.  Anti- 
hypertensive therapy  generally  reduces  symptoms  and 
improves  patients’  quality  of  life.  Quality-of-life  mea- 
sures include  well-being,  mental  health,  energy,  cogni- 
tive or  motor  function,  and  sexual  function. 

The  use  of  methyldopa  and  propranolol  hydrochlo- 
ride worsen  the  quality  of  life.  Taking  propranolol  may 
increase  the  risk  of  depression.  In  contrast,  3rselective 
3-blockers  (3,-blockers)  have  effects  on  quality-of-life 
measures  similar  to  those  of  calcium  channel  blockers 
and  ACE  inhibitors.  A recent  study  evaluating  quality  of 
life  and  cognitive  and  motor  function  for  hydrochloro- 
thiazide, enalapril,  and  propranolol  showed  no  impair- 
ment in  cognitive  or  motor  skills  (although  propranolol 
did  reduce  overall  quality  of  life).14  Fatigue  is  a common 
complaint  before  medication.  No  differences  in  the  inci- 
dence of  fatigue  were  noted  between  the  use  of  3r 
blockers  and  that  of  ACE  inhibitors. 

The  Treatment  of  Mild  Hypertension  Study  com- 
pared five  drug  classes  with  placebo.15  Quality-of-life 
measures  improved  with  drug  therapy,  but  those  of  only 
chlorthalidone  and  acebutolol  reached  significance 
( P < .05).  Erectile  dysfunction  occurred  in  16.5%  of 
those  taking  placebo  versus  13.1%  of  those  on  drug  ther- 
apy (P  = .02)  (10.4%  for  acebutolol,  17.3%  for 
chlorthalidone).  The  Trial  of  Antihypertensive  Inter- 
ventions and  Management  (TAIM)  study  evaluated  qual- 
ity of  life  and  sexual  dysfunction  when  taking  placebo, 
chlorthalidone,  or  atenolol.16  Both  treatment  groups  had 
improved  quality  of  life,  although  the  chlorthalidone 
group  had  more  erection  problems  (17%  versus  7%  in 
placebo,  P = .005).  A recent  review  on  sexual  dysfunc- 
tion with  antihypertensive  medications  concludes  that 
sexual  dysfunction  at  baseline  is  common  in  men  with 
hypertension  and  increases  with  the  use  of  diuretics.17 
Data  regarding  the  use  of  propranolol  are  less  convinc- 
ing. A VA  cooperative  study  compared  six  drug  classes 
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Figure  2. — The  graph  shows  the  cardiovascular  drug  use  in  general  medical  outpatients  in  January  1 995. 
Miscellaneous  drugs  made  up  3%  of  new  and  5%  of  renewal  prescriptions.  ACE  = angiotensin- 
converting enzyme 


and  found  no  differences  in  erectile  dysfunction.18  In  this 
study,  only  clonidine  and  prazosin  therapy  were  associ- 
ated with  increased  overall  side  effects.  Hydro- 
chlorothiazide and  atenolol  had  the  lowest  dropout  rates 
for  side  effects. 

Effectiveness 

The  newer  antihypertensive  drugs  are  often  perceived 
as  more  effective.  Most  studies  show  similar  blood  pres- 
sure responses  using  different  drug  classes.1518  An  indi- 
vidual drug  adequately  controls  blood  pressure  in  40% 
to  60%  of  patients  with  mild  to  moderate  hypertension. 
In  the  VA  cooperative  trial,  African  Americans  respond- 
ed better  to  the  use  of  diltiazem  (although  many  required 
the  highest  dose).  Older  patients  responded  well  to  all 
drug  classes. 

Lipids 

Of  our  hypertensive  patients,  40%  to  50%  have 
hyperlipidemia.  Clinicians  are  often  uncomfortable  pre- 
scribing diuretics  and  (3-blockers  to  these  patients. 
Thiazides  cause  a short-term  increase  in  total  cholesterol 
and  low-density  lipoprotein  levels  of  5%  to  7%.  Long- 
term diuretic-based  trials,  however,  show  minimal 
change  from  the  placebo  group. 19  In  the  Treatment  of 
Mild  Hypertension  Study,  cholesterol  levels  in  the  group 
taking  chlorthalidone  (15  mg  per  day)  were  elevated  at 
one  year,  but  returned  to  baseline  (placebo)  over  the 
four-year  study.15  (3,-Blockers  may  increase  triglyceride 
levels  and  lower  high-density  lipoprotein  (HDL)  levels. 
In  the  Treatment  of  Mild  Hypertension  Study,  the  HDL 
levels  in  patients  taking  acebutolol  remained  unchanged, 
whereas  in  other  groups  they  increased  1 to  2 mg  per  dl. 


Many  staff  have  favored  the  use  of  a-blockers,  which 
raise  the  HDL:total  cholesterol  ratio  by  10%  and 
decrease  triglyceride  levels  by  10%. 20  Regimens  of  ACE 
inhibitors  and  calcium  channel  blockers  have  minimal 
effect  on  lipids. 

The  minor  degree  of  long-term  lipid  changes  with  the 
use  of  diuretics  and  (3-blockers  is  of  uncertain  impor- 
tance. These  changes  would  not  affect  management 
strategies  in  hyperlipidemia  patients  in  most  cases.  Until 
long-term  data  confirm  improved  morbidity  and  mortal- 
ity with  the  newer  drugs,  “soft”  data  (that  is,  metabolic 
variables)  should  not  be  used  to  make  decisions  on  drug 
selection. 

Insulin  Resistance  and  Diabetes  Mellitus 

Diabetes  mellitus  is  prevalent  in  this  population. 
About  15%  of  elderly  patients  with  hypertension  have 
diabetes.  The  use  of  thiazides  increases  insulin  resis- 
tance, particularly  when  used  in  high  doses  or  causing 
hypokalemia.  (3,-Blockers  have  minimal  effect  on 
insulin  resistance,  but  can  reduce  the  adrenergic  symp- 
toms of  hypoglycemia.  Calcium  channel  blockers  are 
neutral.  a-Blockers  and,  to  a lesser  extent,  ACE 
inhibitors  decrease  insulin  resistance.  In  most  of  our  dia- 
betic patients,  their  diabetes  is  controlled  with  diet,  oral 
medication,  or  once-  or  twice-a-day  insulin  regimens. 
Tight  control  with  insulin  pumps  or  frequent  injections 
is  uncommon.  In  patients  without  frequent  hypo- 
glycemia, we  have  used  (3,-blockers  without  problems. 

Diuretic  use  is  more  controversial.  In  a cohort  study, 
cardiovascular  mortality  was  higher  in  patients  with 
hypertension  and  diabetes  mellitus  treated  with  diuretics 
than  those  treated  with  other  agents  or  no  medication.21 
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Figure  3. — The  graph  shows  the  relative  cost  of  cardiovascular  drugs  in  general  medical  outpatients  in 
January  1995.  Miscellaneous  drugs  made  up  1%  of  new  and  of  renewal  prescription  costs.  ACE  = 
angiotensin-converting  enzyme 


The  type  of  diuretic,  dose,  and  metabolic  consequences 
were  not  given.  The  study’s  conclusions  are  also  weak- 
ened by  the  lack  of  baseline  data  on  target  organ  disease 
in  each  group.  The  JNC’s  Fifth  Report  and  the  British 
Hypertension  Society  recommend  using  diuretics  with 
caution,  and  the  Canadian  Hypertension  Society  consid- 
ers thiazides  as  second-line  antihypertensive  agents.14” 
A case-control  study  found  that  thiazides  did  not 
increase  the  risk  of  diabetes  therapy  beyond  that  of  other 
blood  pressure  agents.23  Large  diuretic-based  trials, 
including  SHEP  and  the  Hypertension  Detection  and 
Follow-up  Program,24-25  have  shown  that  the  diabetic  sub- 
group benefits  from  therapy  similar  for  that  for  patients 
without  diabetes. 

Diabetic  patients  are  at  an  increased  risk  for  renal 
disease.  Administering  ACE  inhibitors  and  some  calci- 
um channel  blockers  (non-dihydropyridine)  slows  the 
progression  of  diabetic  renal  disease  (glomerular  filtra- 
tion rate  decline  and  albuminuria).26  Many  staff  thought 
we  should  give  all  diabetic  patients  ACE  inhibitors  to 
reduce  the  risk  of  renal  disease.  Their  use  in  diabetic 
patients  with  normal  urinary  albumin  concentrations  to 
delay  renal  disease,  however,  remains  unproved.  One 
study  compared  the  use  of  captopril  with  conventional 
therapy  in  hypertensive  patients  with  diabetes  type  II.27 
Blood  pressure  responses  were  similar.  In  patients  with 
microalbuminuria,  urinary  albumin  excretion  improved 
with  captopril  use  more  than  with  conventional  therapy. 
In  diabetic  patients  with  normal  albumin  concentrations, 
there  was  no  difference.  Renal  function  remained  the 
same  in  both  treatment  groups  over  the  36-month  study. 

Hypokalemia 

Hypokalemia  is  a major  concern  with  thiazides.  A 
dose-response  curve  between  nonpotassium-sparing 
diuretics  and  serum  potassium  levels  exists.28  Data  on 


serum  magnesium  and  intracellular  magnesium-potassi- 
um levels  are  sparse.  A case-control  study  concluded  that 
high-dose  thiazide  therapy  is  associated  with  an  increased 
risk  of  sudden  cardiac  death.2''  The  combined  use  of  low- 
dose  thiazide  and  potassium-sparing  agents  was  associat- 
ed with  the  lowest  risk.  This  may  explain  the  better  CHD 
results  in  recent  trials,6'8  which  used  lower  doses  of  diuret- 
ics. The  MRC  trial  participants  receiving  low-dose 
thiazide  with  a potassium-sparing  agent  had  a 40%  reduc- 
tion in  CHD  mortality.8  High-dose  thiazides  may  partial- 
ly explain  the  inability  of  older  hypertension  trials  to 
achieve  the  expected  reduction  in  CHD  mortality. 

Our  staff  is  in  general  agreement  on  the  use  of  high- 
dose  thiazides.  If  patients  do  not  respond  to  a regimen 
of  low-dose  hydrochlorothiazide  (12.5  to  25  mg)  plus  or 
minus  potassium-sparing  agents,  then  other  drugs  are 
tried  or  added. 

Left  Ventricular  Hypertrophy 

Left  ventricular  hypertrophy  is  common  in  hyperten- 
sive patients  (30%  by  echocardiogram)  and  increases 
with  severity  and  age.  Many  clinicians  thought  that  cer- 
tain drug  classes  were  superior  in  this  group,  including 
(3-blockers,  calcium  channel  blockers,  and  ACE  inhib- 
itors. A recent  review  of  hypertension  and  the  heart 
found  that  all  antihypertensive  agents  are  effective  in 
reducing  left  ventricular  hypertrophy  (exceptions 
include  minoxidol  and  hydralazine).3"  Some  drug  class- 
es reduce  left  ventricular  mass  more  rapidly.  In  the 
Treatment  of  Mild  Hypertension  Study,  all  drug  classes 
reduced  left  ventricular  hypertrophy,  with  the  largest 
reduction  in  the  group  on  chlorthalidone  therapy.15 

/3-Blockers  Versus  Diuretics 

Of  the  preferred  drugs — (3-blockers  or  diuretics — is 
one  better?  We  might  expect  (3-blockers  to  be  more 
effective  in  reducing  CHD  mortality.  They  reduce 
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mortality  (about  20%)  when  used  after  myocardial 
infarction.  Three  large  trials  comparing  predominantly 
diuretic-based  with  predominantly  (3-blocker-based 
therapy  showed  no  major  differences  in  the  rates  of 
stroke,  CHD.  or  vascular  death.5  The  Metoprolol  in 
Patients  with  Hypertension  Study  showed  reduced  total 
and  cardiovascular  mortality  in  men  using  metoprolol 
compared  with  moderately  high-dose  thiazides.31  This 
study  was  unblinded.  The  MRC  trial  in  older  adults 
showed  more  benefit  from  the  use  of  low-dose  thiazide 
plus  potassium-sparing  diuretics  than  with  atenolol.8 
This  issue  remains  unsettled. 

Specific  Indications  for  Alternative  Drug  Classes 

There  are  many  situations  where  administering 
diuretics  and  (3-blockers  is  not  preferred.  The  use  of 
thiazides  is  contraindicated  in  patients  with  gout. 
Treatment  with  (3-blockers  is  relatively  contraindicated 
in  patients  with  congestive  heart  failure,  asthma,  and 
symptomatic  chronic  obstructive  pulmonary  disease 
(COPD).  Patients  with  evidence  of  mild  COPD  may 
tolerate  taking  (3,-blockers.  Symptoms  of  benign  pro- 
static hypertrophy  may  respond  to  the  use  of  a-blockers. 
Angiotensin-converting-enzyme  inhibitors  are  first-line 
agents  for  the  treatment  of  congestive  heart  failure. 
Morbidity  and  mortality  in  patients  with  coronary  artery 
disease  and  myocardial  infarction  have  improved  with 
the  use  of  (3-blockers,  calcium  channel  blockers,  and 
ACE  inhibitors.  The  use  of  ACE  inhibitors  may  slow  the 
progression  of  chronic  renal  insufficiency  more  than 
other  antihypertensive  agents.32 

Cost  Containment 

Cost  containment  is  a growing  concern.  The  cost  per 
year  of  life  saved  from  treating  mild  to  moderate  hyper- 
tension has  been  estimated  at  $40,000  for  younger  adults 
and  less  in  older  adults.  These  costs  compare  well  with 
other  preventive  strategies.  A computer  simulation  on 
costs  for  treating  patients  (aged  35  to  64,  with  diastolic 
blood  pressures  >95  mm  of  mercury  and  no  known  coro- 
nary artery  disease)  calculated  the  costs  per  year  of  life 
saved  with  various  monotherapies.33  The  results  were 
$10,900  for  propranolol,  $16,400  for  hydrochloroth- 
iazide, $31,600  for  nifedipine,  $61,900  for  prazosin,  and 
$72,100  for  captopril.  Studies  of  this  type,  however, 
must  make  numerous  assumptions  using  models  and 
methods  of  cost-effective  analysis  that  may  be  based  on 
insufficient  data. 

A retrospective  study  of  drug  costs  looked  at  total 
costs  of  treating  hypertension  with  various  regimens.34 
These  costs  included  those  for  acquisition,  supplemental 
drugs,  laboratory  tests,  clinic  visits,  and  complications. 
The  costs  per  year  of  treatment  were  $895  for  (3-block- 
ers, $1,043  for  diuretics,  $1,165  for  a2-agonists,  $1,243 
for  ACE  inhibitors,  $1,288  for  a-blockers,  and  $1,425 
for  calcium  channel  blockers. 

Summary 

The  purpose  of  this  review  was  to  evaluate  our  anti- 
hypertensive drug  use  and  to  develop  guidelines  to  pro- 


vide optimal  therapy  based  on  available  evidence.  Drug 
acquisition  costs  were  included,  but  were  only  one  com- 
ponent in  the  recommendations.  By  using  a team 
approach  and  including  the  staff  in  the  development  of 
the  guidelines,  we  have  addressed  individual  concerns 
and  increased  chances  of  guideline  compliance.  The 
guidelines  are  voluntary.  Periodic  drug  use  studies  will 
be  done  to  assess  the  effects  of  the  guidelines. 

The  guidelines  (Figure  1)  emphasize  lifestyle 
changes,  with  a goal  blood  pressure  of  140/90  mm  of 
mercury.1'35'36  Hydrochlorothiazide  (12.5  to  25  mg)  and 
atenolol  (25  to  100  mg)  are  first-line  drugs.  Chlor- 
thalidone and  potassium-sparing  thiazide  diuretics  are 
considered  reasonable  alternatives.  The  clinic  staff  were 
most  familiar  with  hydrochlorothiazide  in  the  non- 
potassium-sparing diuretic  agents.  Atenolol  was  chosen 
over  metoprolol  because  of  cost  differences  at  our  facil- 
ity. Second-line  drugs  were  recommended  based  on  the 
costs  within  their  category.  Specific  indications  for  alter- 
native antihypertensive  agents  in  coexisting  medical 
problems  were  addressed. 

After  five  months  of  guideline  use,  several  changes 
have  been  noted.  The  number  of  calcium  channel  block- 
er prescriptions  has  decreased  34%.  The  use  of  ACE 
inhibitors  has  not  changed.  The  number  of  prescriptions 
for  thiazides,  (3-blockers,  and  a-blockers  increased  37%, 
51%,  and  43%,  respectively.  Our  total  number  of 
prescriptions  for  these  agents  has  increased,  without  a 
substantial  change  in  our  population  base.  We  attribute 
this  change  to  more  aggressive  blood  pressure  treatment. 
Our  current  drug  costs  are  18%  lower  than  six  months 
before.  We  anticipate  more  change  as  staff  members 
become  more  comfortable  with  the  guidelines.  The 
clinic  staff  has  generally  had  positive  responses  to  the 
guidelines.  One  problem  area  has  been  taking  patients  off 
their  regimens  of  ACE  inhibitors  or  calcium  channel 
blockers,  which  have  previously  been  first-line  drugs 
or  monotherapy.  Many  of  these  patients  feel  well  and 
have  good  blood  pressure  control.  Clinicians  feel 
uncomfortable  switching  them  to  guideline-based 
therapy  (diuretic  or  (3-blocker).  My  experience  has  been 
that  most  patients  are  open  to  change  when  the  guidelines 
are  explained. 

We  are  fortunate  to  have  the  opportunity  to  improve 
care  and  reduce  costs  simultaneously.  In  the  next  five  to 
ten  years,  there  will  be  long-term,  randomized,  con- 
trolled trials  evaluating  the  newer  agents.  Whether  their 
improved  metabolic  profiles  result  in  better  morbidity 
and  mortality  over  diuretics  and  (3-blockers  remains  to 
be  proved. 
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Alpine  Skiing  Injuries 

A Nine-Year  Study 

TERENCE  M.  DAVIDSON,  MD,  Son  Diego,  California,  and  ARISTOTELIS  T.  LALIOTIS,  MD,  Stanford,  California 

Injury  patterns  in  alpine  skiing  have  changed  over  time  as  ski,  boot,  binding,  and  slope-grooming 
technologies  have  evolved.  We  retrospectively  examined  injury  patterns  in  alpine  skiers  over  a 9-year 
period  at  the  Mammoth  and  June  mountains  (California)  ski  area.  A total  of  24,340  injuries  were  re- 
ported for  the  9 seasons  studied,  and  total  lift  tickets  sold  numbered  9,201,486.  The  overall  injury  rate 
was  2.6  injuries  per  1,000  skier  days  and  increased  slowly  over  the  period  studied.  The  knee  was  the 
most  frequently  injured  area  at  35%  of  all  injuries.  Increasing  trends  (P<  .05)  were  noted  for  the  rates 
of  lower  extremity  injuries  (37%)  and  knee  injuries  (45%).  A decreasing  trend  was  noted  for  the  rate 
of  lacerations  (31%  decrease).  Slight  increases  were  noted  in  upper  extremity  and  axial  injury  rates. 
Skiing  injuries  continue  to  be  a worrisome  recreational  problem  despite  improvements  in  ski  equip- 
ment and  slope-grooming  techniques.  The  increasing  trend  in  lower  extremity,  particularly  knee, 
injury  rates  highlights  the  need  for  continued  skier  education  and  equipment  innovation. 

(Davidson  TM,  Laliotis  AT:  Alpine  skiing  injuries— A nine-year  study.  West  J Med  1996;  164:310-314) 


The  sport  of  alpine  skiing  has  grown  dramatically  in 
the  United  States  from  an  estimated  10.000  partici- 
pants in  1935  to  14.5  million  in  1987.'  Injury  rates  and 
patterns  have  been  extensively  studied  both  in  this  coun- 
try and  abroad  and  have  shown  a significant  decrease 
from  the  range  of  7.6  to  10.9  injuries  per  1.000  skier 
days2-’  in  the  late  1950s  and  1960s  to  current  estimates  of 
0.9  to  6.0  injuries  per  1.000  skier  days.4-8  It  is  suggested 
that  changes  in  ski  equipment  (skis,  bindings,  boots,  and 
poles)  and  modern  slope-grooming  techniques  have  led 
to  this  reduction  in  the  overall  injury  rate,7  specifically 
leading  to  reduced  injury  rates  for  ankle  sprains,  ankle 
fractures,  and  spiral  tibial  fractures.1'3’5,6,8'11 

Certain  injury  types  have  not  shown  reductions,  how- 
ever, with  injuries  to  knee  ligaments  being  the  most 
important  exception.  The  knee  has  been  reported  as  the 
most  common  site  of  injury,  accounting  for  20%  to  27% 
of  all  skiing  injuries  (“Bringing  Skiers  to  Their  Knees,” 
Snow  Country \ 1993  March-April,  pp  70-74).1,4,7,8,10'13  The 
incidence  of  knee  injuries  has  shown  little  or  no  decrease 
through  the  years,2-5,6,8  and  a recent  study  from  Australia 
reported  an  increasing  incidence  of  knee  injuries.3  Over 
the  past  30  years,  little  change  has  been  noted  in  upper 
extremity  injury  rates,  including  the  skier’s  thumb.2,3,5,6,8,14'17 

In  this  study,  we  examine  ski  injury  patterns  at  a major 
western  ski  resort  over  a nine-year  period  (1983  to  1992). 

Patients  and  Methods 

Mammoth-June,  in  the  eastern  Sierra  mountains  of 
California,  is  one  of  the  largest  ski  resort  areas  in  North 


America.  The  ski  patrol  first-aid  rooms  at  the  base  of 
each  mountain  provide  first-aid  care  and  triage  for  all 
skiers  injured  at  both  resorts.  Since  the  1983-1984  winter 
season  at  Mammoth  and  the  1986-1987  season  at  June, 
injuries  reported  by  the  ski  patrol  and  first-aid  room  staff 
have  been  recorded  on  a computer  database.  Accident 
information  recorded  by  the  patrol  includes  injury  zone, 
injury  type,  and  general  information  such  as  age,  sex,  and 
skier  ability.  One  of  us  (T.M.D.)  has  been  a member  of 
the  Mammoth-June  Ski  Patrol  since  1963  and  partici- 
pated in  the  study  design  and  data  analysis.  Physician 
evaluation  is  not  available  on  site.  Skiers  self-triage  to 
several  sites,  and  physicians’  diagnoses  are  not  available. 

We  examined  the  incident-report  database  from 
Mammoth-June  for  all  recorded  skiing  injuries  from  the 
1983-1984  through  the  1991-1992  winter  seasons. 
Specific  injury  rates  were  calculated  by  dividing  the 
number  of  injuries  for  a particular  season  by  the  number 
of  skier  days  in  that  season  and  multiplying  by  1,000. 
This  yields  the  standard  method  of  reporting  skiing 
injury  rates:  injuries  per  1 .000  skier  days.  Skier  days  are 
represented  by  lift  ticket  sales  at  the  resort,  with  one 
ticket  equaling  one  skier  day.  We  can  anticipate  a small 
underestimation  error  in  this  calculation  because  skiers 
with  employee  or  season  passes  are  not  counted  in  the 
total  skier  days.  Conversely,  snowboarders  were  exclud- 
ed from  the  count  of  injured  skiers  and  may  represent  as 
many  as  5%  of  lift  ticket  sales  beginning  with  the  1989- 
1990  season  when  they  were  first  invited  to  the 
Mammoth  Mountain  Ski  Area. 


From  the  Division  of  Otolaryngology-Head  and  Neck  Surgery.  University  of  California  and  the  Veterans  Affairs  Medical  Centers.  San  Diego,  and  the  Stanford  Univer- 
sity School  of  Medicine.  Stanford,  California. 

Reprint  requests  to  Terence  M.  Davidson.  MD.  University  of  California.  San  Diego,  Medical  Center.  200  West  Arbor  Dr.  San  Diego.  CA  92103-8895. 
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TABLE  1 —Demographics  of  Skiers  Injured  at  Mammoth-june 
(California)  Ski  Resorts  Over  a 9-Year  Period 


Characteristic  1983  to  1 992 


Total  injuries,  No 24,340 

Mean  age  (SD),  years 27.9  (1 3.5) 

Sex 

Male,  % 50 

Female,  % 50 

Ability 

Beginner,  % 19 

Low  intermediate,  % 13 

Intermediate,  % 43 

Advanced,  % 18 

Expert,  % 4 

Racer,  % 2 

SD  = standard  deviation 


Statistical  analysis  was  performed  by  linear  regres- 
sion. The  level  of  significance  to  reject  the  null  hypoth- 
esis was  set  at  less  than  .05. 

Results 

Demographics 

From  1983-1984  through  1991-1992,  a total  of 
24,340  injuries  were  reported  by  the  Mammoth-June  Ski 
Patrol.  During  this  same  time  period,  9,201,486  lift  tick- 
ets were  sold.  Table  1 presents  the  mean  age,  sex,  and 
ability  levels  of  those  injured  over  the  nine-year  period. 
There  were  no  significant  trends  for  sex  or  ability  level 
over  the  nine  years.  Figure  1 shows  that  the  age  of  those 
injured  increased  11%  over  the  nine-year  period  (26.5 
years  to  30.25  years,  R2  = .83,  P < .01). 

Trends  in  Overall  Injury  Rate 

The  overall  injury  rate  over  the  nine-year  period, 
shown  in  Figure  2,  was  2.6  injuries  per  1,000  skier  days. 
The  overall  injury  rate  increased  59%,  from  1 .9  injuries 
per  1,000  skier  days  in  1983-1984  to  3.0  in  1991-1992 
(. R 2 = .76,  P < .01). 

Most  Frequent  Injury’  Zones 

Lower  extremity  injuries  accounted  for  54%  of  all 
injuries.  Injuries  involving  the  axial  skeleton  (head, 
neck,  chest,  back,  trunk,  and  pelvis)  accounted  for  21% 
of  all  injuries,  and  upper  extremity  injuries  represented 
19%  of  all  injuries. 

The  area  most  frequently  injured  was  the  knee, 
accounting  for  35%  of  all  injuries.  The  next  most  fre- 
quently injured  area  was  the  head  and  face  at  15%. 
Shoulder  injuries  were  the  most  common  upper  extrem- 
ity injury  at  8%.  Thumb  injuries  were  the  second  most 
common  upper  extremity  injury  at  4%.  The  number  of 
injuries  for  each  injury  zone  is  shown  in  Table  2. 

Trends  in  Injury  Rate  for  Specific  Regions 

Upper  extremity  injuries  showed  a significant 
increase  in  the  rate  of  53%  from  0.38  injuries  to  0.54 
injuries  per  1,000  skier  days  over  the  nine  years  ( R 1 = .46, 
P < .05)  (Table  3).  Within  the  subset  of  upper  extremity 


Figure  1. — The  graph  shows  the  mean  age  versus  the  year  of  the 
study.  Linear  regression  lines  for  the  9-year  period  are  shown.  A 
significant  increase  of  1 1%  ( R 2 = .83,  P < .01)  in  the  mean  age  of 
injured  skiers  was  noted. 

injuries,  thumb  and  wrist  injury  rates  both  increased 
(66%,  R2  = .45,  P < .05,  and  94%,  R2  = .57,  P < .05, 
respectively). 

Axial  skeleton  injuries  showed  a similar  pattern,  with 
the  total  number  of  axial  skeleton  injuries — head,  clavi- 
cle, chest,  rib,  back,  and  pelvis — all  showing  significant 
(P  < .05)  increases  for  the  nine-year  period. 

The  total  number  of  lower  extremity  injuries  showed 
a significant  increasing  trend  (60%  increase,  R2  = .86,  P 
< .01).  Over  the  nine-year  period,  the  number  of  knee 
injuries  showed  a 92%  increase  (R2  = .88,  P < .01).  The 
rates  for  sprains  and  fractures  are  shown  in  Figure  3. 

Ability  Level  and  Knee  Sprains 

We  compared  the  ability  level  with  the  incidence  of 
knee  sprains.  Skiers  who  classified  themselves  as  begin- 
ners or  low  intermediates  sustained  25%  and  18%, 
respectively,  of  the  total  number  of  knee  sprains,  while 
only  sustaining  19%  and  13%,  respectively,  of  the  total 
number  of  injuries.  Intermediate  skiers  received  41% 
of  all  knee  sprains  and  42%  of  all  injuries.  Skiers  who 


Figure  2. — The  trend  in  the  overall  injury  rate  is  shown.  Over  the 
9-year  period  of  the  study,  linear  regression  analysis  showed  a sig- 
nificant increase  in  the  overall  injury  rate  of  59%  ( R 2 = .76, 
P<  .01). 
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TABLE  2. 

—Number  of  Injuries  for  All  Injury  Zones,  1 983  to  1 992 

Injury  Zone 

1983-1984 

1984-1985 

1985-1986 

1986-1987 

1987-1988 

1988-1989 

1989-1990 

1990-1991 

1991-1 992 

Total 

Upper  extremity 

Shoulder 

219 

184 

276 

165 

291 

259 

222 

97 

196 

1,915 

Arm 

76 

56 

95 

70 

63 

73 

61 

31 

76 

601 

Elbow 

27 

13 

31 

14 

28 

17 

13 

4 

14 

161 

Wrist 

43 

42 

68 

34 

84 

73 

64 

34 

49 

491 

Hand 

46 

48 

83 

49 

59 

46 

31 

23 

27 

412 

Thumb 

87 

93 

173 

111 

118 

129 

120 

96 

116 

1,043 

Subtotal 

498 

436 

726 

443 

649 

597 

511 

285 

478 

4,623 

Lower  extremity 

Hip 

20 

37 

50 

33 

46 

49 

36 

15 

39 

325 

Thigh 

69 

53 

62 

32 

70 

47 

2 

4 

8 

347 

Knee 

771 

111 

1,127 

660 

1,046 

1,142 

1,037 

588 

1,008 

8,156 

Leg 

262 

306 

316 

176 

246 

291 

246 

129 

252 

2,224 

Ankle 

223 

155 

194 

106 

205 

172 

141 

77 

168 

1,441 

Foot 

10 

8 

13 

9 

7 

11 

3 

2 

2 

65 

Subtotal 

..  1,355 

1,336 

1,762 

1,016 

1,620 

1,712 

1,465 

815 

1,477 

12,558 

Head 

249 

233 

292 

194 

267 

260 

306 

135 

251 

2,187 

Spine 

Neck 

21 

24 

40 

34 

46 

43 

26 

13 

33 

280 

Back 

70 

63 

74 

60 

99 

74 

73 

53 

80 

646 

Pelvis 

1 

2 

1 

1 

2 

3 

2 

1 

5 

18 

Subtotal 

92 

89 

115 

95 

147 

120 

101 

67 

118 

944 

Other 

Clavicle 

4 

24 

23 

11 

20 

28 

15 

14 

32 

171 

Face 

178 

139 

280 

144 

252 

205 

137 

84 

98 

1,517 

Internal 

63 

107 

157 

111 

166 

169 

138 

58 

126 

1,095 

Rib 

27 

29 

42 

16 

35 

49 

42 

22 

26 

288 

Chest 

1 

8 

8 

4 

7 

9 

7 

6 

7 

57 

Teeth  

1 

4 

7 

2 

8 

0 

1 

2 

2 

27 

Multiple 

10 

74 

185 

39 

85 

61 

104 

25 

40 

623 

Other 

22 

24 

18 

18 

19 

44 

35 

23 

47 

250 

Subtotal 

306 

409 

720 

345 

592 

565 

479 

234 

378 

4,028 

Total 

. . 2,500 

2,503 

3,615 

2,093 

3,275 

3,254 

2,862 

1,536 

2,702 

24,340 

rated  themselves  as  advanced  and  above  sustained  16% 
of  knee  sprains  and  24%  of  all  injuries.  We  have  no 
information  about  the  ability  levels  of  those  who  were 
not  injured. 

Discussion 

The  overall  injury  rate  for  the  nine  years,  2.7  injuries  per 
1 .000  skier  days,  is  consistent  with  rates  found  in  the  United 
States,  Australia,  and  Europe.241  Unlike  previous  studies  that 
show  a decreasing  trend  in  the  overall  injury  rate,2-3'5'6,8  we 
found  a small  increase  over  the  nine-year  period. 

The  overall  injury  rate  and  the  three  subsets  of  axial, 
lower  extremity,  and  upper  extremity  injuries  all  had  rates 
that  increased  significantly  over  the  nine  years  of  the 
study  from  1983-1984  through  1991-1992.  The  reasons 
this  might  occur  include  an  increased  number  of  begin- 
ning skiers,  poorer  physical  conditioning,  improved  slope 
grooming  with  a resultant  firmer  snow  surface,  more 
skiers  leading  to  crowding  on  the  ski  slopes,  and  increas- 
ing skiers’  age.  There  are  also  reasons  to  predict  decreas- 
ing accident  rates,  specifically  improvements  in  equip- 
ment, binding-adjustment  practices,  and  slope-grooming 
practices;  the  presence  of  wider  and  safer  slopes;  and  an 
increase  in  ski  school  availability  and  instruction. 


The  increased  injury  rate,  although  statistically  signif- 
icant, is  small  and  may  be  explained  by  several  factors. 
With  improved  risk  management  practices,  there  is  a trend 
to  report  virtually  all  skier-patrol  encounters,  so  that  even 
mild  “ski  yourself  down  the  hill”  injuries  are  more  likely 
to  have  an  accident  report  completed.  A new  first-aid  pro- 
gram called  Winter  Emergency  Care  sponsored  by  the 
National  Ski  Patrol  Association  replaced  the  National  Red 
Cross’s  Advanced  First-Aid  Program  in  1988.  With 
increasing  knowledge  and  improved  evaluation  skills,  ski 
patrol  staff  are  more  likely  to  make  and  record  suspected 
diagnoses.  In  today’s  litigious  world,  the  thresholds  for 
diagnosis  and  first-aid  treatment  are  raised. 

The  study  is  certainly  flawed  by  the  lack  of  physician 
diagnosis.  The  patrollers  are  well  trained  but,  lacking  x- 
ray  films  and  physician  examination  skills,  are  required 
to  “overdiagnose.”  If  a skier  falls  and  complains  of  knee 
pain  sufficient  to  require  a leg  splint  and  a toboggan  ride 
off  the  ski  slope,  the  patrol  staff  diagnoses  a presumed 
knee  sprain.  The  severity  of  the  injury  is  not  graded.  If  a 
skier  falls  and  injures  the  midportion  of  the  lower  leg, 
the  patrol  staff  diagnoses  a presumed  lower  leg  fracture. 

It  is  the  senior  author’s  opinion  that  the  site  of  injury 
is  correctly  diagnosed  100%  of  the  time.  Because  all 


W|M,  April  1996— Vol  164,  No.  4 


Alpine  Skiing  Injuries — Davidson  and  Laliotis  313 


TABLE  3.— Trends  in  Injury  Rates  for  All  Injury  Zones  Using  Linear 
Regression  Analysis  for  the  Full  9-Year  Study  Period 


Injury  Rate * 

Linear  Regression  Statisticsf 

Injury  Zone 

19S3 

1992 

% Change 

R2 

Overall 

1.91 

3.04 

64 

0.76$ 

Upper  extremity 

Shoulder 

0.62 

0.22 

39 

0.39 

Arm 

0.06 

0.09 

35 

0.19 

Elbow 

0.02 

0.02 

-29 

0.14 

Wrist 

0.03 

0.06 

99 

0.57§ 

Hand 

0.04 

0.03 

-15 

0.04 

Thumb 

0.07 

0.13 

115 

0.45§ 

Total 

0.38 

0.54 

48 

0.46§ 

Lower  extremity 
Hip 

0.02 

0.04 

64 

0.37 

Thigh 

0.05 

0.01 

-82 

0.55§ 

Knee 

0.89 

1.13 

111 

0.88$ 

Leg 

0.20 

0.28 

36 

0.68$ 

Ankle 

0.17 

0.19 

25 

0.27 

Foot 

0.01 

0.00 

-57 

0.30 

Total 

1.04 

1.66 

71 

0.86$ 

Axial  skeleton 

Head 

0.19 

0.28 

66 

0.76$ 

Face 

0.14 

0.11 

2 

0 

Teeth  

0.001 

0.002 

-2 

0 

Neck 

0.02 

0.04 

57 

0.21 

Clavicle 

0.00 

0.04 

294 

0.68$ 

Chest 

0.001 

0.008 

242 

0.58§ 

Rib 

0.02 

0.03 

102 

0.48§ 

Back 

0.05 

0.09 

104 

0.60§ 

Pelvis 

0.001 

0.006 

835 

0.62§ 

Total 

0.42 

0.60 

54 

0.59§ 

Other 

Multiple  injuries 

0.01 

0.04 

23 

0.02 

Internal  injuries . 

0.05 

0.14 

90 

0.51  § 

Other 

0.02 

0.05 

411 

0.79$ 

'Injury  rate  is  presented  as  number  of  injuries  per  1 ,000  skier  days. 
tLinear  regression  was  performed  for  the  full  9-year  period,  with  the  percentage  of  change 
calculated  from  regression  estimates. 

}P<  .01. 

§P  < .05. 


injuries  require  the  more  serious  diagnoses  to  avoid  the 
legal  risk  of  misdiagnosis  and  mistreatment,  the  severity 
of  an  injury  is  always  conservatively  graded.  Extremity 
injuries  are  accurately  diagnosed.  Spine  injuries  are 
always  diagnosed  if  any  suspicion  of  injury  exists. 

The  raw  data  show  a statistically  significant  (albeit 
small)  increase  in  skiing  accident  rates.  Viewed  from  a 
larger  perspective,  the  skiing  accident  rate  in  this  large 
study  is  between  2.0  and  3.0  accidents  per  1,000  skier 
days.  Based  on  these  facts,  we  suggest  that  the  overall 
injury  rate  for  alpine  skiers  at  Mammoth-June  in  the  late 
1980s  and  early  1990s  is  around  2.6  to  3.0  per  1,000 
skier  days,  a finding  that  has  been  echoed  recently  at 
an  Australian  resort.3  This  suggests  that  despite  im- 
provements in  slope  grooming  and  snowmaking  at 
Mammoth-June  resorts,  as  well  as  changes  in  ski  equip- 
ment technology,  no  reduction  in  overall  skier  injury 
rate  has  been  noted  in  the  period  from  1983  to  1992. 

Perhaps  the  most  worrisome  observation  in  this  study 
is  the  upward  trend  in  the  incidence  of  lower  extremity 
injuries.  Unlike  the  findings  in  other  reports  of  decreas- 


ing trends  in  the  incidence  of  lower  extremity 
injuries,2,3’5'6’8  there  was  a significant  increase  in  the  num- 
ber of  lower  extremity  injuries  over  the  nine  years  of  the 
study.  Johnson  has  clearly  shown  in  several  studies  that 
the  incidence  of  injuries  to  the  lower  extremity  caused  by 
twisting  moments — using  the  Random  House  Dictionary 
definition  of  “moment”  as  a tendency  to  produce  motion 
especially  about  an  axis — have  substantially  decreased 
over  the  years  due  to  improvements  in  binding  design 
and  a higher  percentage  of  properly  set  binding-release 
torques. '•s'6'8  Johnson  and  others  have  also  reported  that 
the  incidence  of  knee  injuries  has  not  decreased  substan- 
tially over  the  past  30  years.16’8  One  worker  has  recently 
shown  an  increasing  rate  of  injuries  caused  by  bending 
moments  in  the  lower  extremity.3  Similar  results  were 
noted  in  this  study,  with  the  rate  of  injuries  to  feet  and 
ankles  showing  no  increase  or  a decrease,  whereas  the 
incidence  of  knee  injuries  increased.  This  points  to  what 
others  have  suggested,  namely  that  ski  equipment  design 
has  effectively  evolved  to  protect  against  the  classic  ski- 
ing injuries:  spiral  fractures  of  the  tibia  and  fractures  and 
sprains  in  the  ankle,  while  having  less  success  at  reduc- 
ing bending  and  twisting  forces  farther  up  the  leg.2’3-5’9-" 
Alternatively,  with  the  ankles  and  lower  legs  better  pro- 
tected, injuries  may  be  transferred  to  the  next  most  vul- 
nerable area,  namely  the  knees. 

Others  have  noted  that  whereas  the  rate  of  most  ski- 
ing injuries  is  declining,  the  rate  of  knee  injuries  has 
either  remained  unchanged  since  as  far  back  as  the 
1960s  or  has  increased. 1AS’6,8  It  has  been  suggested  that 
these  findings  are  related  to  both  greater  boot-top  height, 
which  transfers  bending  and  twisting  forces  upward  to 
the  knees,  and  a lack  of  binding  designs  that  respond  to 
the  bending  and  torsional  forces  that  are  transferred  to 
the  knees  ( Snow  Country  1993  March-April,  pp  70-74).' 
3,5.9-n  This  study  supports  these  findings. 

The  incidence  of  thumb  injuries  showed  a slight  but 
significantly  increasing  trend  in  this  study.  This  agrees 
with  previous  findings  that  it  remains  the  site  of  the  first 
or  second  most  common  upper  extremity  injury.2,3’5'8  The 
mechanism  of  injury  for  the  most  common  hand  injury. 


Figure  3. — Trends  in  the  rates  of  sprains  and  fractures  are  shown. 
The  fracture  rate  is  stable.  The  rate  of  sprains  (predominantly  of 
knees)  is  rising  and  presumably  accounts  for  much  of  today's  ski- 
ing injury  rates. 
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“skier’s  thumb,”  involves  a fall  with  the  abducted  thumb 
hitting  the  snow  while  the  ski  pole  grip  acts  as  a lever  to 
stretch  or  tear  the  ulnar  collateral  ligament.1415  Changes 
in  the  design  of  ski  pole  handles,  including  the  strapless 
pole,  have  not  lessened  the  rate  of  injury  and  in  some 
instances  have  been  shown  to  increase  the  risk  of 
injury.1617  Further  investigation  into  skier’s  thumb 
injuries  and  ski  pole  design  is  needed. 

The  decrease  in  the  number  of  lacerations  over  the 
study  period  coincides  with  the  use  of  ski  brakes  and  the 
discontinuation  of  safety  straps.  Presumably  falling 
skiers,  without  safety  straps,  are  less  likely  to  strike  and 
be  cut  by  their  own  skis.  This  decrease  in  the  rate  of  lac- 
erations has  been  reported  by  others.3-6 

A curious  finding  in  this  study  relates  to  the  increas- 
ing age  of  injured  alpine  skiers.  This  increase  was  most 
pronounced  for  the  final  four  years  of  the  study,  when  the 
mean  age  of  those  injured  went  from  27.4  years  during 
the  1988-1989  season  to  30.2  years  during  the  1991-1992 
season,  an  increase  of  greater  than  2%  per  year.  Because 
we  do  not  know  the  demographics  of  all  who  purchase 
ski  tickets,  we  can  only  speculate  that  this  change  relates 
to  the  introduction  of  snowboarding  at  Mammoth 
Mountain.  Snowboarders  were  first  invited  during  the 
1988-1989  season  and  have  grown  to  account  for  an  esti- 
mated 5%  of  the  slope  users  by  the  end  of  the  1991-1992 
season.  Snowboarder  participants  are  younger  and  have 
been  shown  to  have  a lower  mean  age  of  injured  partici- 
pants than  alpine  skiers.18'20  Thus,  we  believe  that  the 
trend  of  increasing  age  of  injured  alpine  skiers  may 
reflect  the  growing  popularity  of  snowboarding  among 
younger  participants  who  have  turned  from  skiing  to 
snowboarding  or  that  skiers  really  are  increasing  in  age, 
perhaps  because  fewer  children  or  young  adults  are  ski- 
ing. We  favor  the  snowboard  explanation. 
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In  pregnancy,  drowsiness  with  headache  accompanied 
by  heaviness  and  convulsions  is  generally  bad. 

Coan  Prognosis,  XXXI.  #507 

BEFORE  4TH  CENTURY  BC1 

Preeclampsia  is  a disorder  specific  to  pregnancy  that 
is  recognized  clinically  by  the  triad  of  hypertension, 
proteinuria,  and  edema.  It  can,  in  some  cases,  progress 
to  seizures  (known  as  eclampsia),  coma,  and  death.2 
Even  when  not  progressing  to  outright  eclampsia, 
preeclampsia  can  lead  to  such  complications  as  renal 
failure,3  hepatic  rupture,4  intracranial  bleeding,2  intra- 
uterine growth  retardation,5  and  intrauterine  fetal  death.2 
It  was  first  described  as  a separate  clinical  disorder  in  the 
mid- 18th  century  in  France6  and  remains  to  this  day  the 
single  most  common  cause  of  maternal  and  fetal  mor- 
bidity and  mortality  worldwide.7-8  Its  incidence  in  devel- 
oped countries  is  estimated  to  be  5%  to  10%,9  and  in  the 
United  States,  it  complicates  fully  10%  to  12%  of  the  3.5 
million  pregnancies  a year.10 

Preeclampsia  is  an  elusive  disease  from  both  a 
clinical  and  a pathophysiologic  standpoint.  Clinically, 
although  a strict  set  of  criteria  define  preeclampsia, 
many  cases  of  eclampsia  occur  without  the  patients  ever 
manifesting  one  or  more  symptoms  of  the  definitional 
triad."  Conversely,  some  patients  who  receive  the  initial 
diagnosis  of  preeclampsia  later  prove  to  have  chronic 
disorders  that  came  to  light  during  pregnancy  but  are  not 
gestationally  related,  thus  precluding  the  diagnosis  of 
preeclampsia.  So  the  best  clinical  criteria  lack  both  the 
sensitivity  and  the  specificity  needed  for  making  the 
diagnosis  of  so  dangerous  a condition. 

In  terms  of  pathophysiology,  despite  decades  of 
intensive  research  and  the  diligent  application  of  some 
of  the  most  sophisticated  cellular  and  molecular  biolog- 
ic research  tools  in  use  today,  the  initiating  events  in 
preeclampsia  defy  description.  Further,  although  new 
information  concerning  the  many  physiologic  derange- 
ments associated  with  this  disorder  is  emerging  almost 
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daily,*  the  condition’s  elusiveness  in  the  laboratory  has 
led  to  a lack  of  treatment  options  in  clinics  and  on 
hospital  wards.  The  only  definitive  treatment  currently 
available  for  this  pregnancy-specific  disease  is  to  termi- 
nate the  pregnancy.  Delivery,  specifically  delivery  of  the 
placenta,  brings  about  a resolution  of  symptoms  within 
days  to  weeks,  and  the  risk  of  eclamptic  seizures  drops 
off  sharply  at  48  hours  postpartum. 

Pathophysiology  of  Preeclampsia 
or  Eclampsia 

Placenta 

The  uterine  spiral  arteries  arise  from  the  basal  arter- 
ies and  travel  through  the  myometrium  to  the  decidual 
layer  of  the  uterus.  In  pregnancy,  they  dilate  to  meet  the 
increasing  metabolic  demands  of  the  growing  fetopla- 
cental unit.  In  normal  pregnancy,  fetal  trophoblastic  cells 
invade  these  spiral  arteries  to  about  the  first  third  of 
the  myometrial  segment.6  This  invasion  occurs  in  two 
separate  waves  and  is  usually  completed  between  16  and 
22  weeks  of  gestation.12  In  the  arterial  segments  that 
have  been  successfully  invaded,  the  endothelium  is 
entirely  replaced  by  the  invading  trophoblastic  cells,  and 
the  musculoelastic  media  is  replaced  by  trophoblast  and 
fibrin.13  In  addition  to  accomplishing  arterial  dilatation, 
the  endothelial  replacement  by  trophoblastic  cells 
eliminates  endothelial  cell  surface  receptors  and  renders 
the  arteries  unresponsive  to  circulating  pressors.14 
This  process  has  the  overall  effect  of  establishing  the 
placental  circulation  as  a low-pressure  sink  for  maternal 
blood  flow. 

In  preeclampsia,  there  is  an  observed  failure  of  tro- 
phoblastic invasion  into  the  maternal  spiral  arteries.13  A 
recent  comparison  of  placental  bed  spiral  arteries  from 
women  with  a normal  pregnancy  and  those  with  severe 


*See  also  the  editorial  by  R.  N.  Taylor,  MD.  PhD,  "Lightning  and  Fattening — 
Evolving  Concepts  in  the  Pathogenesis  of  Preeclampsia,"  on  pages  359-361  of 
this  issue. 
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ABBREVIATIONS  USED  IN  TEXT 

CLASP  = Collaborative  Low-Dose  Aspirin  Study 
in  Pregnancy 

EDRF  = endothelium-derived  relaxing  factor 
HELLP  [syndrome]  = hemolysis,  elevated  liver  enzyme 
levels,  and  low  platelet  count 
NIH  = National  Institutes  of  Health 


preeclampsia  found  complete  invasion  and  trophoblastic 
replacement  in  100%  of  the  decidual  segments  and  76% 
of  the  myometrial  segments  of  spiral  arteries  studied 
from  normal  pregnancies,  with  44%  and  18%  complete 
invasion  in  the  same  respective  layers  in  patients  with 
preeclampsia.15  Accordingly,  the  average  diameter  of 
spiral  arteries  in  women  with  preeclamptic  pregnancies 
is  greatly  reduced  from  that  in  women  with  normal 
pregnancies.  Additional  changes  have  been  observed 
and  termed  “acute  atherosis.”  These  changes  were  first 
described  in  1950  as  “acute  arterionecrosis  with  intra- 
mural infiltration  by  foam  cells”16  and  are  seen  exclu- 
sively in  the  decidual  and  myometrial  segments  of 
the  spiral  arteries.  The  severity  of  the  lesions  and  the 
extent  of  involvement  of  the  placental  bed  correlate 
well  with  the  clinical  severity  of  the  disease.6  Together 
these  changes  severely  limit  placental  blood  flow  and 
maintain  the  responsiveness  of  the  spiral  arteries  to 
circulating  vasodilating  and,  importantly,  vasospastic 
elements. 

In  the  prevailing  theory  of  preeclamptic  pathogene- 
sis, two  major  conceptual  links  have  yet  to  be  substanti- 
ated. Although  the  placenta  is  now  generally  accepted  to 
be  central  in  preeclampsia,  evidence  elucidating  the 
events  immediately  preceding  the  placental  lesion  and 
those  immediately  following  is  lacking.  The  events 
immediately  following  the  placental  lesion  are  thought 
to  derive  from  ischemic  placenta  and  to  lead  to  the  gen- 
eralized endothelial  dysfunction  for  which  evidence 
continues  to  accumulate.  The  events  immediately  pre- 
ceding the  placental  lesion  address  the  question  of  the 
underlying  process  responsible  for  this  morbid  obstetric 
complication.  Both  links  are  currently  postulated  to  be 
immune  in  nature. 

Immune  System 

Although  preeclampsia  does  occur  in  multiparous 
patients,17  epidemiologic  data  show  it  to  be  primarily  a 
disease  of  first  pregnancy.18  There  are  also  data  that 
suggest  a higher  risk  of  occurrence  when  there  has  been 
a recent  change  in  sexual  partner,19  and  at  least  one  study 
shows  that  there  is  an  increased  risk  with  couples  who 
have  used  barrier  contraceptive  methods  before  con- 
ception.20 These  and  other  studies  make  up  the  epi- 
demiologic evidence  for  the  primary  immunologic 
maladaptation  that  is  postulated  as  the  initiating  event  in 
preeclampsia.21'25 

To  some  extent,  investigations  into  the  proposed 
immunologic  dysfunction  involved  in  preeclampsia  are 
limited  by  a lack  of  understanding  of  the  important 
immunologic  events  by  which  the  maternal  immune  sys- 


tem builds  tolerance  to  the  fetal  allograft  in  normal  preg- 
nancy. Currently  it  is  thought  that  the  default  behavior 
of  maternal  immune  rejection  of  her  conceptus  is  pre- 
vented by  immune-blocking  activity  of  unknown  cause.26 
Maternal-paternal  HLA-antigen  sharing  is  a possible 
mechanism  by  which  the  maternal  immune-blocking  sys- 
tem fails  to  activate.27'30  The  thought  is  that  the  signal  for 
activation  of  the  blocking  system  arises  from  the  initial 
stimulation  of  the  maternal  immune  system  by  the  pater- 
nal antigens  carried  on  fetal  trophoblastic  cells.  In  cases 
where  there  is  a substantial  amount  of  maternal-paternal 
HLA-antigen  sharing,  the  initial  maternal  immune  stim- 
ulation may  be  insufficient  to  activate  the  blocking  sys- 
tem, leaving  the  maternal  immune  response  intact  to  limit 
trophoblastic  invasion.  This  theory  predicts  an  increased 
incidence  of  preeclampsia  in  couples  who  share  HLA 
antigens,  and  indeed  some  investigators  have  noted  this 
association.31'33  Others,  however,  have  not.-34 

There  has  been  some  attempt  to  link  preeclampsia  to 
specific  HLA  antigens,  but  here,  too,  the  data  are  incon- 
clusive. In  1990  an  increased  incidence  of  preeclampsia 
with  maternal-fetal  sharing  of  HLA-DR4  was  found,35 
but  other  studies  have  since  found  the  incidence  to  be  the 
same36  or  decreased.37  In  1992,  HLA-DR  associations 
with  respect  to  immunologic  symmetry  between  mother 
and  conceptus  were  studied.36  An  increased  incidence  of 
preeclampsia  was  found  in  patients  in  whom  the  fetus 
did  not  have  HLA-DR  antigens  allogeneic  to  its  mother, 
but  the  mother  had  an  HLA-DR  antigen  allogeneic  to  her 
fetus.  In  1994,  in  a prospective  observational  study  of 
712  primigravid  women,  a threefold  to  fourfold  increase 
was  found  in  the  risk  of  preeclampsia  and  intrauterine 
growth  retardation  in  women  with  an  extended  haplotype 
of  A23/29,  B44,  DR7.38  It  is  difficult  to  determine  the 
consistency  of  these  data  with  those  of  others  because 
the  authors  did  not  report  the  haplotypes  of  the  fetuses 
studied.  As  yet,  no  specific  HLA  haplotype  has  been 
definitively  shown  to  increase  the  risk  of  preeclampsia 
developing,  and  no  particular  pattern  of  HLA  sharing 
between  mother,  father,  and  fetus  has  been  found  in 
patients  with  preeclampsia. 

Once  formed,  the  placental  lesion  is  thought  to  gen- 
erate toxins  that  cause  generalized  maternal  endothelial 
dysfunction.  In  a review  article,  it  was  suggested  that  the 
increased  production  of  oxygen-free  radicals  and  lipid 
peroxides  (a  commonly  accepted  event)  may  be  the 
missing  link  between  the  placenta  and  the  endothelium.39 
The  authors  advocated  the  view  of  the  decidua  as  a 
lymphoid  organ  and  noted  that  free  radicals  may  be 
liberated  in  a local  immune  response  against  fetal  tro- 
phoblasts.  These  high-energy  ions  combine  easily  with 
other  molecules,  notably  those  present  in  blood  circulat- 
ing through  the  placenta.  These  free-radical  oxidative 
products,  of  which  lipid  peroxides  are  presumed  to  be 
one  type,  are  then  carried  to  the  general  maternal 
circulation  where  they  are  known  to  cause  many  of  the 
biochemical  imbalances  seen  in  preeclampsia.  Free  rad- 
icals and  their  oxidative  products  can  lead  to  decreased 
levels  of  endothelium-derived  relaxing  factor  (EDRF), 
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increased  levels  of  endothelin,  decreased  levels  of 
prostacyclin,  and  increased  levels  of  thromboxane.'10"13 

Endothelium 

Vascular  endothelium  has  long  been  known  to  serve 
many  functions  beyond  its  structural  role.  Situated 
between  the  vascular  smooth  muscle  layer  and  the  com- 
plex and  ever-changing  milieu  of  the  circulation,  it  is 
both  the  translator  through  which  circulating  signals 
affect  vascular  tone  and  the  barrier  that  protects  against 
spontaneous  clot  formation  and  vascular  leakage.  Vaso- 
constricting  factors,  such  as  endothelin,  angiotensin  II, 
and  thromboxane,  and  vasodilating  substances,  includ- 
ing EDRF  and  prostacyclin,  all  must  act  through  an 
intact  endothelium.  Moreover,  -the  integrity  of  the  tight 
junctions  between  endothelial  cells  prevents  fluid 
leakage  and  the  exposure  of  coagulating  factors  to 
the  procoagulant  basement  membrane.  Endothelial 
dysfunction,  then,  can  have  disastrous  consequences 
for  these  important  homeostatic  systems. 

End-organ  disease  has  been  studied  for  years  and  is 
well  characterized,  especially  in  the  brain,  liver,  and  kid- 
neys. The  brains  of  eclamptic  women  show  many  foci  of 
ischemic  and  hemorrhagic  necrosis.6  Their  livers  show 
periportal  hemorrhage  and  sinusoidal  fibrin  and  fibrino- 
gen deposition.4  A recent  report  of  a patient  with  recur- 
rent preeclamptic  hepatic  hemorrhage  describes  the 
development  of  hepatic  artery  aneurysms,  presumably 
due  to  hypertension.44  Other  studies  support  the  idea  of 
hepatic  artery  hypertension  by  documenting  increased 
hepatic  artery  pulsatility  in  patients  with  both  pre- 
eclampsia alone  and  preeclampsia  with  the  syndrome  of 
/lemolysis,  elevated  liver  enzyme  levels,  and  a low 
platelet  count  (HELLP),  a syndrome  indicative  of  severe 
preeclampsia.45  The  characteristic  renal  lesion,  called 
“glomeruloendotheliosis,”  is  described  as  “diffusely 
enlarged,  bloodless  glomeruli”3lp4461  with  fibrin  deposi- 
tion and  increased  numbers  of  mesangial  and  endothelial 
cells.  These  multiorgan  lesions  are  all  consistent  with 
endothelial  dysfunction  leading  to  vasospasm  (with 
ischemia,  hypertension,  and  hemorrhage);  organ- 
specific,  compensated,  disseminated  intravascular  coag- 
ulation (with  diffuse  fibrin  deposition);  and  decreased 
EDRF  production  (with  increased  platelet-derived 
growth  factor  production  and  endothelial  proliferation). 

Further  evidence  in  support  of  the  occurrence  of 
vasospasm  in  preeclampsia  is  found  in  the  earliest 
detectable  changes  in  women  in  whom  the  disorder 
develops.  In  normal  pregnancy,  the  action  of  proges- 
terone on  vascular  smooth  muscle  results  in  generalized 
vasodilation  and  an  associated  drop  in  blood  pressure.46 
Blood  volume  is  expanded,  and  renal  blood  flow  and  the 
glomerular  filtration  rate  increase.12  Despite  this,  due  in 
part  to  an  increased  availability  of  renin  precursors,46-47 
the  renin-angiotensin-aldosterone  system  is  stimulated, 
and  vascular  sensitivity  to  angiotensin  II  decreases.48-49  In 
preeclampsia,  after  initially  achieving  resistance  to 
angiotensin,  endothelium  regains  its  sensitivity,  and  as 
gestation  progresses,  patients  become  increasingly  sen- 


sitive until  they  surpass  the  sensitivity  of  nonpregnant 
patients.46-48-50  This  angiotensin  sensitivity  is  particularly 
dangerous  in  a patient  with  increased  circulating  angio- 
tensin levels  in  pregnancy.  These  circulating  levels  prove 
to  be  somewhat  responsive  to  the  increased  endovascu- 
lar angiotensin  sensitivity  and  are  found  to  be  decreased 
in  preeclampsia  when  compared  with  normal  pregnancy. 
They  are  unable  to  fully  compensate,  however,  and 
remain  substantially  above  nonpregnant  levels.46 

In  addition  to  their  sensitivity  to  angiotensin,  pre- 
eclamptic patients  have  been  found  to  be  more  sensitive  to 
all  pressors  tested  than  women  with  normal  pregnancies.51 
These  pressors  include  catecholemines50  and  pituitary 
extracts  (presumed  vasopressin).52  It  has  been  proposed  by 
some  that  the  general  endothelial  pressor  sensitivity  may 
be  due  to  the  prostacyclin-thromboxane  imbalance  seen  in 
patients  with  preeclampsia.39  The  ratio  of  prostacyclin 
(secreted  by  the  intact  endothelium)  to  thromboxane 
(made  primarily  by  activated  platelets)  may  be  the  major 
compensatory  mechanism  protecting  against  generalized 
vasospasm.  If  this  is  the  case,  then  damaged  endothelium 
in  patients  with  preeclampsia  with  the  associated  platelet 
activation  disturbs  this  balance,  and  it  has  been  hypothe- 
sized that  correcting  this  imbalance  may  prevent  the 
progression  of  the  disorder.  The  results  of  initial  small 
studies  using  low-dose  aspirin  for  its  favorable  effect  on 
this  balance  were  promising,  but  the  recently  published 
results  of  the  multicenter  Collaborative  Low-Dose 
Aspirin  Study  in  Pregnancy  (CLASP)  are  disappointing.53 
In  short,  endothelial  damage  or  dysfunction  explains  most 
if  not  all  of  the  protean  clinical  manifestations  of 
preeclampsia  from  the  earliest  detectable  changes  of 
increased  pressor  sensitivity  to  the  most  advanced 
changes,  including  renal  failure,  hepatic  hemorrhage  and 
rupture,  seizure,  and  intracranial  bleeding. 

Diagnosis  and  Management  of 
Patients  With  Preeclampsia 

Diagnosis 

In  1988  the  Working  Group  on  High  Blood  Pressure 
in  Pregnancy  was  convened  to  develop  a rigorous  set  of 
definitions  to  be  used  in  the  diagnosis  of  preeclampsia. 
According  to  its  report  published  in  1990,"  the  defini- 
tion requires  the  presence  of  hypertension  along  with 
either  proteinuria  or  edema  or  both.  The  criterion  of 
hypertension  may  be  met  by  a rise  of  either  30  mm  of 
mercury  systolic  or  15  mm  of  mercury  diastolic  over 
values  measured  before  20  weeks  of  gestation.  If  earlier 
values  are  unavailable,  then  any  measurement  taken 
after  20  weeks  that  is  140/90  mm  of  mercury  or  greater 
is  considered  hypertension.  Proteinuria  is  defined  as  0.3 
grams  (300  mg)  or  more  of  protein  in  a 24-hour  urine 
collection.  This  is  considered  roughly  equivalent  to  a 
dipstick  reading  of  1 + or  greater.  Edema  is  clinically  evi- 
dent swelling.  The  working  group  cautions  that  protein- 
uria is  a relatively  late-appearing  sign  and  that  edema 
may  also  present  as  fluid  retention  manifesting  as  rapid 
weight  gain  without  evidence  of  swelling. 
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Having  put  forth  the  definition  of  preeclampsia  given 
earlier,  the  working  group  acknowledges  that  many  cases 
of  preeclampsia  will  be  missed  if  these  guidelines  are 
used  too  stringently.  It  emphasizes  that  preeclampsia  is 
best  overdiagnosed,  and  if  it  cannot  be  excluded,  it  is 
safest  to  manage  the  patient  as  though  she  had  the  disease. 

Management 

The  goal  of  management  in  a patient  with  preeclamp- 
sia is  to  minimize  end-organ  damage  and  prevent  pro- 
gression to  full-blown  eclampsia  while  maximizing  fetal 
viability  ex  utero.  In  some  cases,  this  means  immediate 
delivery,  regardless  of  the  risk  of  perinatal  morbidity  and 
mortality.  In  others,  it  can  be  considered  safe  to  manage 
conservatively.  In  identifying  indications  for  immediate 
delivery,  it  is  important  to  make  a distinction  between 
mild  and  severe  preeclampsia.  Although,  like  the  ques- 
tion of  diagnosis,  this  question  also  calls  for  good  clini- 
cal judgment,  most  of  the  agreed-on  criteria  are  evidence 
of  severe  end-organ  involvement  or  are  associated  with 
an  unacceptably  high  risk  of  eclampsia  or  death.  The  cri- 
teria suggestive  of  severe  preeclampsia  are  enumerated 
in  the  consensus  report  of  the  Working  Group  on  High 
Blood  Pressure  in  Pregnancy  and  include  a blood  pres- 
sure of  160/1 10  mm  of  mercury  or  higher,  a urine  pro- 
tein concentration  of  greater  than  2.0  grams  (2,000  mg) 
in  24  hours,  a serum  creatinine  level  of  greater  than  1 10 
[xmol  per  liter  (1.2  mg  per  dl)  with  previous  values 
known  to  be  normal,  the  presence  of  the  HELLP  syn- 
drome or  any  component  of  it,  headache  or  cerebral  or 
visual  disturbances,  epigastric  pain,  and  pulmonary 
edema."  A patient  who  meets  any  number  of  these  crite- 
ria is  classified  as  having  severe  preeclampsia  and  in 
many  institutions  would  be  treated  with  immediate 
delivery.  In  the  past  several  years,  however,  increasing 
evidence  suggests  that  many  of  these  patients  and  their 
children  can  benefit  from  conservative  management.54,55 
This  idea  is  still  controversial,  and  whereas  some  insti- 
tutions have  made  conservative  management  of  severe 
preeclampsia  a policy,  most  others  are  reluctant  to  fol- 
low suit.  In  any  case,  that  these  patients  require  admis- 
sion and  immediate  attention  is  not  disputed.  Aside  from 
delivery,  interventions  currently  practiced  for  severe  pre- 
eclampsia are  similar  to  those  used  in  the  mild  form. 

For  a patient  with  mild  preeclampsia  in  whom  it  is 
deemed  safe  to  postpone  delivery,  various  pharmacolog- 
ic manipulations  have  been  tried  to  minimize  the  risk  of 
progression  to  severe  preeclampsia  or  eclampsia.  It  is 
emphasized  that  these  therapies  are  palliative  only  and, 
based  on  the  understood  pathophysiology  of  preeclamp- 
sia, cannot  be  curative.  Until  we  understand  more  about 
the  initiating  processes  in  preeclampsia,  the  only  diag- 
nostic tools  available  measure  abnormalities  in  maternal 
function,  which  occur  after  the  placental  lesion  develops 
and  takes  its  systemic  toll.  Therefore,  in  all  of  the  pre- 
eclamptic patients  we  can  identify,  the  damage  has 
already  been  done. 

The  specific  events  generally  targeted  for  prevention 
in  the  medical  management  of  preeclampsia  are  cerebral 


hemorrhage  and  eclamptic  seizures.  Cerebral  hemor- 
rhage is  thought  to  be  caused  by  severe  hypertension, 
and  seizures  are  generally  attributed  to  cerebral 
vasospasm.  There  is  no  evidence  that  controlling  hy- 
pertension decreases  the  risk  of  eclamptic  seizures. 
Nevertheless,  antihypertensive  drugs  and  medications 
aimed  at  seizure  prophylaxis  are  the  most  common 
pharmacologic  interventions  used.  Antiplatelet  agents 
have  also  been  tried  in  an  attempt  to  avoid  some  aspects 
of  the  preeclamptic  coagulopathy,  particularly  the 
HELLP  syndrome. 

Antihypertensive  Agents 

The  Working  Group  on  High  Blood  Pressure  in 
Pregnancy  recommends  the  use  of  antihypertensive  med- 
ications only  in  patients  with  severe  preeclampsia  whose 
diastolic  pressure  reaches  or  exceeds  110  mm  of  mer- 
cury." The  major  risk  undertaken  with  the  use  of  these 
drugs  is  the  threat  to  the  already  tenuous  uteroplacental 
circulation.  Intravenous  hydralazine  hydrochloride  has 
been  the  antihypertensive  drug  of  choice  in  preeclampsia, 
but  it  has  recently  been  removed  from  the  market. 
Instead,  clinicians  are  using  nifedipine,  labetalol  hydro- 
chloride, and  methyldopa  as  primary  alternatives. 

The  use  of  intravenous  labetalol  has  been  compared 
with  that  of  hydralazine  in  several  studies,56'58  none  of 
which  showed  a difference.  It  also  seems  not  to  be  sub- 
stantially different  in  reducing  perinatal  morbidity  and 
mortality  when  compared  with  methyldopa.59  Since  the 
removal  of  hydralazine,  then,  individual  institutions  have 
adopted  their  own  practices60;  some  favor  the  use  of 
labetalol  (M.  L.  Druzin,  MD,  Director  of  Maternal-Fetal 
Medicine,  Stanford  University  Hospital,  Palo  Alto, 
California,  written  communication,  April  1995),  whereas 
others  recommend  the  use  of  methyldopa." 

Still  other  clinicians  routinely  administer  calcium 
channel  blockers.61  These  have  recently  been  shown  to  be 
safe  alternatives  to  use  during  pregnancy.6263  The  use  of 
oral  nifedipine,  in  a pregnant  patient  with  chronic  hyper- 
tension, has  been  shown  to  control  blood  pressure  effec- 
tively without  adversely  affecting  the  results  of  Doppler 
waveform  studies  of  uteroplacental  blood  flow.64,65  Recent 
evidence  suggests  that  nifedipine  may  be  more  effective 
than  the  standard  hydralazine  therapy  in  controlling  the 
blood  pressure  and  reducing  perinatal  complications.66 
Other  studies  have  failed  to  show  this,  however.67  An 
advantage  of  nifedipine  use  is  that  it  is  known  to  be  an 
effective  tocolytic,  making  it  even  more  attractive  in 
postponing  delivery  in  a patient  with  preeclampsia 
remote  from  term.  It  should  be  noted  that  several  investi- 
gators have  found  that  the  hypotensive  effects  of  nifedip- 
ine are  potentiated  by  the  concurrent  use  of  magnesium 
sulfate,  a common  antiseizure  medication  used  in  the 
management  of  preeclampsia.68 

Anticonvulsive  Drugs 

Parenteral  magnesium  sulfate  is  the  most  widely 
accepted  anticonvulsive  drug  for  use  in  preeclampsia. 
Like  nifedipine,  it  has  attractive  tocolytic  activity  and  is, 
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in  fact,  used  in  tocolytic  dosages  for  seizure  prophylax- 
is. Its  mechanism  of  action  is  not  entirely  understood.  It 
was  originally  used  as  a calcium  ion  competitor  to 
decrease  smooth  muscle  reactivity  and  vasospasm,  and 
indeed,  the  appropriate  response  to  magnesium  sulfate 
overdosing  is  to  give  parenteral  calcium.  There  is  some 
evidence,  however,  that  magnesium  sulfate  infusion 
decreases  the  plasma  levels  of  endothelin  in  preeclamp- 
tic women  but  not  in  those  with  normal  pregnancies, 
suggesting  a specific  interaction  between  magnesium 
and  the  dysfunctional  preeclamptic  endothelium.69 

Some  clinicians  have  administered  phenytoin  for 
seizure  prophylaxis,70  but  this  intervention  is  somewhat 
controversial.  Many  clinicians  doubt  the  soundness  of 
the  reasoning  that  justifies  the  use  of  a neuronal  mem- 
brane stabilizer  in  a cerebrovascular  disorder.  In  a small 
study,  it  was  suggested  that  magnesium  sulfate  may  even 
be  more  effective  in  eclamptic  seizure  prophylaxis.71 
Although  antihypertensive  drugs  fail  to  treat  the  under- 
lying process  in  the  same  way  phenytoin  does,  their  use 
is  justified  by  the  extensive  end-organ  damage  attribut- 
able to  uncontrolled  hypertension.  In  addition,  studies 
have  shown  the  control  of  hypertension  to  be  associated 
with  improved  perinatal  outcome.72 

Antiplatelet  Agents 

In  an  attempt  to  address  the  perceived  role  of  dissem- 
inated intravascular  coagulation  in  the  pathogenesis  of 
preeclampsia,  antiplatelet  agents  have  been  tried. 
Primarily  low-dose  aspirin  and  occasionally  dipyridamole 
have  been  used  and  found  to  confer  no  clear  benefit  in 
reducing  the  incidence  of  maternal  and  perinatal  compli- 
cations. In  fact,  some  studies  showed  an  increase  in  bleed- 
ing complications,  particularly  abruptio  placentae.73 

Another  part  of  the  rationale  for  the  use  of  low-dose 
aspirin  is  that  the  prostacyclin-thromboxane  imbalance 
is  responsible  for  the  general  pressor  sensitivity  seen  in 
patients  with  preeclampsia.  Aspirin  is  an  irreversible 
inhibitor  of  cyclooxygenase,  a crucial  enzyme  in  the 
production  pathway  of  both  eicosanoids.  Because  cellu- 
lar turnover  of  cyclooxygenase  is  higher  in  endothelium 
than  in  non-nucleated  platelets,  it  is  predicted  that,  with 
low  daily  doses  of  aspirin,  prostacyclin  production  by 
endothelial  cells  will  recover  more  quickly  than  will 
platelet  thromboxane  production,  thus  restoring  their 
balance.  Indeed,  several  studies  have  measured  the 
favorable  effect  of  aspirin  on  the  prostacyclin-thrombox- 
ane balance  and  associated  it  with  decreased  pressor 
sensitivity.74,75 

The  question  of  low-dose  aspirin  therapy  in  pre- 
eclampsia has  been  addressed  by  several  studies.  Two 
large  trials  recently  published  were  the  National 
Institutes  of  Health  (NIH)  trial  in  199373  and  the  CLASP 
trial  in  1994.53  Both  failed  to  show  a clear  benefit  of  low- 
dose  aspirin  therapy  in  routine  preeclampsia  prophylaxis, 
but  both  were  able  to  identify  subgroups  in  whom  low- 
dose  aspirin  therapy  reduced  the  incidence  of  preeclamp- 
sia. The  NIH  study  of  healthy  primigravid  women 
showed  a benefit  in  women  whose  systolic  blood 


pressure  was  120  to  134  mm  of  mercury  in  the  first  half 
of  their  pregnancy.  Although  these  authors  found  the 
incidence  of  abruptio  placentae  to  be  higher  in  the  treat- 
ed group  compared  with  the  group  taking  a placebo,  they 
noted  that  the  incidence  was  not  elevated  above  that  in 
the  general  population.  The  CLASP  trial  studied  high- 
risk  patients  and  found  that,  in  the  group  with  early-onset 
preeclampsia,  low-dose  aspirin  therapy  decreased  the 
incidence  of  perinatal  complications.  It  is  not  yet  clear 
how  best  to  identify  that  group  in  the  general  population. 

Comments 

Although  much  of  the  pathophysiology  of  pre- 
eclampsia appears  explicable,  the  weakest  links  are 
those  thought  to  be  immune-mediated.  These  puzzles 
may  not  be  solved  until  the  immunology  of  pregnancy 
and  preeclampsia  is  better  understood.  New  therapies 
may  yet  be  targeted  to  the  eicosanoid  balance,  perhaps 
involving  low-dose  aspirin  therapy  in  healthy  primi- 
gravid women  who  meet  the  NIH  criteria.  Conservative 
management  may  become  a more  common  practice  in 
the  future.  In  the  interim,  we  can  only  optimize  our  cur- 
rent therapies  to  bring  a patient  with  preeclampsia  and 
her  child  to  a delivery  that  is  safe  for  both. 
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Cystic  Fibrosis  in  Adults 

From  Researcher  to  Practitioner 

GREGORY  P.  MARELICH,  MD,  and  CARROLL  E.  CROSS,  MD,  Sacramento , California 

The  Cystic  Fibrosis  Foundation  currently  tracks  about  20,000  Americans  with  cystic  fibrosis,  an  auto- 
somal recessive  genetic  disease  that  leads  to  multisystem  complications.  With  the  institution  of  bet- 
ter therapeutic  regimens  over  the  past  2 decades,  more  patients  with  this  disease  are  surviving  to 
adulthood.  Within  the  past  decade,  both  clinical  and  basic  science  research  in  the  field  of  cystic  fibro- 
sis has  progressed  at  a rapid  rate.  The  intent  of  this  review  is  to  introduce  readers  to  the  molecular, 
cellular,  and  systemic  disorders  of  this  disease.  We  discuss  treatment  strategies  involving  antibiotics, 
nutrition,  immune-response  mediators,  chest  physiotherapy,  and  sputum-active  agents  with  respect 
to  the  airway  dysfunction  of  cystic  fibrosis.  Other  common  complications,  recent  developments, 
transplantation,  and  gene  therapy  are  also  reviewed. 

(Marelich  GP,  Cross  CE:  Cystic  fibrosis  in  adults — From  researcher  to  practitioner.  West  J Med  1996;  164:321-334) 


Cystic  fibrosis  was  first  described  in  1936  as  a disor- 
der separate  from  the  “coeliac  syndrome.”1  The 
term  “cystic  fibrosis  of  the  pancreas”  was  coined  two 
years  later.2  In  1964  a therapeutic  plan  for  patients  with 
cystic  fibrosis  was  described  that  stressed  the  impor- 
tance of  airway  clearance,  nutrition,  and  the  treatment  of 
infection.3  The  principles  of  these  therapeutic  guidelines 
are  still  important  to  the  caregivers  of  patients  with  cys- 
tic fibrosis,  although  methods  have  changed  somewhat. 
The  population  of  patients  with  cystic  fibrosis  has  also 
changed;  with  better  care,  more  patients  are  surviving  to 
adulthood.  As  of  December  1994,  more  than  a third  of 
the  19,517  patients  in  the  United  States  registered  with 
the  Cystic  Fibrosis  Foundation  (33.9%)  were  18  years  of 
age  or  older,  the  mean  age  had  reached  15.3,  and  the 
mean  survival  of  patients  with  cystic  fibrosis  in  this 
country  was  28.3  years.  The  oldest  patient  was  70  years 
old.4  Cystic  fibrosis  is  rapidly  becoming  a disease  state 
of  adults. 

Within  the  past  decade  or  so,  research  in  this  disease 
has  progressed  at  an  astonishing  rate.*  In  1989  the 
sequence  of  the  cystic  fibrosis  gene  was  identified,  with  a 
3-base-pair  deletion  resulting  in  the  omission  of  a pheny- 
lalanine residue  detected  in  patients  with  the  disease. 
Only  five  years  later,  the  initial  trials  of  corrective  gene 
transfer  had  involved  more  than  40  patients  with  cystic 
fibrosis,  exceeding  the  total  number  of  patients  who  have 
received  gene  therapy  for  all  other  genetic  diseases  com- 
bined.5 Whereas  some  researchers  see  a cure  on  the  hori- 
zon, many  questions  still  need  to  be  answered  about  the 
clinical  efficacy  and  long-term  safety  of  gene  transfer. 

“See  also  the  editorial  by  D.  C.  Gruenert,  PhD.  "Cystic  Fibrosis  Therapy — 
Where  We  Are  and  How  We  Got  There."  on  pages  361-362  of  this  issue. 


Nevertheless,  the  rapid  progress  of  research  has  led  to 
novel  supportive  therapies.  In  this  review,  we  attempt  to 
put  into  perspective  the  recent  advances  in  the  field. 

Cystic  Fibrosis  Transmembrane 
Conductance  Regulator 

Because  the  protein  product  of  the  cystic  fibrosis 
gene  was  unknown  in  1985,  investigators  sought  to  find 
the  gene  by  linkage  analysis.  The  linkage  relationship 
between  paraoxinase  and  the  cystic  fibrosis  gene  was 
described,6  and  soon  after  a marker  on  chromosome  7 
was  discovered  that  was  linked  to  both  paraoxinase  and 
the  cystic  fibrosis  gene.7  In  1989  a segment  of  DNA 
missing  a codon  for  phenylalanine  was  identified  and 
isolated  from  cystic  fibrosis  tissues  but  not  from  nor- 
mal persons.810  The  gene  product  was  designated  the 
cystic  fibrosis  transmembrane  conductance  regulator, 
or  CFTR.  The  CFTR  gene  is  large,  with  27  exons  span- 
ning 250  kilobases  of  genomic  DNA  at  human  chro- 
mosome 7q31. 

Messenger  RNA  (mRNA)  of  CFTR  has  been  identi- 
fied in  epithelia  from  lung  (particularly  in  the  airway 
submucosal  glands),11  sweat  glands,9  pancreas,  intestinal 
crypts,12  biliary  ducts,13  proximal  and  distal  renal  tubules, 
and  the  testes.  This  CFTR  mRNA,  which  directs  the  syn- 
thesis of  the  1,480-amino  acid  CFTR  protein,  is  not 
abundant  in  lung  epithelium  as  assessed  by  immuno- 
cytochemical  methods.12  More  than  500  CFTR  gene 
mutations  that  are  associated  with  disease  have  been 
identified  to  date,14  most  of  which  are  rare.  The  most 
common  CFTR  mutation,  a deletion  of  the  three  bases 
coding  for  phenylalanine  at  position  508  (A F508), 
accounts  for  almost  70%  of  mutant  alleles.15  An  auto- 
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ABBREVIATIONS  USED  IN  TEXT 

ATP  = adenosine  triphosphate 
cAMP  = cyclic  adenosine  monophosphate 
CFTR  = cystic  fibrosis  transmembrane  conductance 
regulator 

DNase  = deoxyribonuclease 

FEV!  = forced  expiratory  volume  in  1 second 

FVC  = forced  vital  capacity 

IV  = intravenous 

mRNA  = messenger  RNA 

UTP  = uridine  triphosphate 


somal  recessive  disease,  cystic  fibrosis  affects  1 in  2,000 
to  1 in  4,500  European  whites  and  is  the  most  common 
genetic  disease  in  this  group;  the  carrier  rate  is  estimated 
to  be  1 in  20.  In  populations  of  whites  of  non-northern 
European  background  and  in  nonwhites,  the  frequency 
of  the  A F508  mutation  in  subjects  with  cystic  fibrosis 
varies  considerably.16 

The  CFTR  gene  contains  12  membrane-spanning 
domains,  two  nucleotide-binding  regions,  and  a regula- 
tory domain.  It  appears  to  couple  adenosine  triphosphate 
(ATP)  hydrolysis  with  transmembrane  chloride  conduc- 
tance across  apical  epithelial  surfaces  under  cyclic 
adenosine  monophosphate  (cAMP)-dependent  protein 
kinase  A regulation.17  The  high  frequency  of  cystic  fibro- 
sis carriers  in  whites  of  northern  European  background 
is  speculated  to  be  due  to  a selective  advantage  because 
of  evidence  that  CFTR  mutations  convey  resistance  to 
bacterial  toxin-mediated  diarrheal  disease.  Intestinal 
chloride  secretion  in  response  to  cholera  toxin  is  dimin- 
ished in  CFTR  (-/-)  mice,18  and  rectal  chloride  secretion 
in  response  to  Escherichia  coli  heat-stable  enterotoxin  is 
absent  in  patients  with  cystic  fibrosis.10  Besides  being  a 
chloride  channel,  CFTR  likely  has  other  physiologic 
functions,  such  as  regulating  other  distinct  ion  channel 
proteins,  that  remain  to  be  clarified.20 

As  shown  in  Figure  1,  genetic  mutations  affecting 
transcription,  translation,  transport,  and  protein  structure 
can  all  alter  CFTR  function.21  Abnormal  or  absent  CFTR 
function  in  respiratory  tract  epithelium  can  be  demon- 
strated electrophysiologically  by  an  increased  negative 
(luminal  side)  transepithelial-potential  difference.22  This 
is  explained  by  the  fact  that  there  is  an  abnormally  accel- 
erated rate  of  transepithelial  sodium  ion  absorption  in 
cystic  fibrosis,  supported  by  the  fact  that  blocking  sodi- 
um absorption  with  amiloride  returns  the  respiratory 
tract  transepithelial  potential  to  normal.23-24 

Under  resting  conditions  in  normal  persons,  sodium 
absorption  drives  water  absorption  from  the  airway 
lumen,  and  chloride  accompanies  sodium  by  a paracel- 
lular  route.  Chloride  (and  liquid)  secretion  presumably 
occurs  by  cAMP-regulated  CFTR  channels.  In  cystic 
fibrosis,  then,  the  excessive  sodium  absorption  and  the 
absent  chloride  secretion  through  CFTR  channels  leads 
to  the  dehydration  of  airway  surface  fluids.23-24 

The  cAMP-stimulated  sodium-absorptive  channels 
responsible  for  this  increased  sodium  permeability  appear 
to  be  regulated  by  CFTR  through  an  as-yet-incompletely 


understood  mechanism.25-26  The  CFTR  product  is  also 
functionally  linked  to  other  chloride  channels  designated 
as  outwardly  rectifying  chloride  channels  through  CFTR- 
dependent  and  cAMP-stimulated  ATP  release.27  Thus,  the 
actual  chloride  secretion  through  CFTR  channels  may 
represent  only  a portion  of  a much  larger  spectrum  of 
CFTR-regulated  ion  transport  processes. 

Specific  CFTR  genotypes  do  not  correlate  well  with 
disease  severity.  For  example,  patients  homozygous  for 
the  A F508  mutation  will  almost  always  have  pancreatic 
insufficiency  and  abnormal  sweat  chloride  values,  but 
their  pulmonary  disease  varies  from  mild  to  severe,  even 
in  the  same  family.28  The  genetic  elements  responsible 
for  the  regulation  of  CFTR  expression  within  a defined 
genotype  remain  largely  undefined.  Mislocalization  of 
the  mutant  CFTR  protein  to  an  abnormal  cellular  posi- 
tion also  contributes  to  differences  in  phenotype  expres- 
sion. The  CFTR  protein  can  be  identified  in  apical 
regions  of  normal  airway  epithelial  cells  and  in  cyto- 
plasmic regions  of  cells  from  cystic  fibrosis  subjects.20  A 
A F508-CFTR  gene  leads  to  the  production  of  a CFTR 
protein  that  is  incompletely  processed  (see  Figure  1 ). 
Because  of  its  intracellular  location.  AF508-CFTR  is 
essentially  nonfunctional. 

Other  CFTR  mutations  result  in  normal  localization 
of  the  protein  product  to  the  apical  surface  of  the  cell 
membrane,  but  the  chloride  channel  is  dysfunctional.  An 
example  is  the  missense  mutation  R117H  in  the  first 
transmembrane  domain.  This  CFTR  mutation  produces 


Figure  1. — The  mechanisms  of  CFTR  gene  mutations  are  shown. 
Class  I mutations  are  due  to  defects  in  protein  production  result- 
ing in  unstable  messenger  RNA  or  aberrant  protein  (A).  Class  II 
mutations  lead  to  defective  protein  processing  and  result  in  mis- 
localization of  CFTR  or  degradation  of  the  abnormally  located 
protein  (B).  Class  III  mutations  cause  abnormalities  in  nucleotide- 
binding domains,  and  CFTR  genes  with  these  mutations  have 
varying  amounts  of  activity  (C).  Class  IV  mutations  lead  to  abnor- 
malities of  membrane-spanning  domains  and  variable  effects  on 
the  chloride  ion  current  (D)  (adapted  from  Welsh  and  Smith21). 
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a CFTR  channel  with  about  15%  of  normal  apical  mem- 
brane chloride  conductance21  and  is  among  the  5%  to 
10%  of  CFTR  mutations  that  confer  a pancreatic-suffi- 
cient phenotype.30 

Although  it  seems  that  mutations  producing  a partly 
functional  CFTR  should  lead  to  an  attenuated  pheno- 
type, the  effect  of  an  abnormal  CFTR  varies,  as  observed 
in  some  patients  with  \F508HSF508  genotypes  and  mild 
lung  disease.  It  may  also  be  difficult  to  predict  the  phe- 
notype of  compound  heterozygote  patients  who  possess 
two  different  CFTR  mutations.  It  is  thus  apparent  that 
CFTR  mutations  alone  cannot  fully  explain  the  variable 
local  disease  within  persons  and  that  other  genetic  and 
nongenetic  factors  contribute  to  the  broad  range  of  clin- 
ical severities  seen  in  fibrocystic  lung  disease. 

Airway  Sepsis  and  Inflammatory- 
Immune  Processes 

The  hallmark  tenacious  sputum  of  persons  with  cystic 
fibrosis  transforms  normal  airway  mucociliary  defense 
and  transport  systems  into  a hospitable  environment  for 
bacterial  pathogens.  It  has  recently  been  speculated  that 
the  undersialylated  apical  membrane  of  fibrocystic  epithe- 
lia  may  contribute  to  the  pathogenesis  of  airway  infection 
in  patients  with  this  disease.31  Initially  Staphylococcus 
aureus  infects  a patient’s  lungs,  and  the  resulting  airway 
inflammatory-immune  processes  eventually  damage 
respiratory  tract  epithelial  surfaces.  This  damage  predis- 
poses the  airways  to  infection  with  Pseudomonas  aerugi- 
nosa,32 which  may  be  identified  in  cystic  fibrosis  patients 
as  young  as  3 years.  Chronic  infection  with  P aeruginosa 
is  established  around  age  8, 33  and  ineffective  but  tissue- 
damaging inflammatory-immune  responses  eventually 
compromise  respiratory  tract  mucociliary  clearance. 
Inflammatory  mediators  act  on  CFTR  chloride  channels 
in  normal  airways  to  cause  an  increase  in  submucosal 
gland  fluid  secretion  and  a decrease  in  net  fluid  absorption 
across  the  surface  epithelium.  Fibrocystic  sputum  super- 
natant, in  fact,  is  a potent  inducer  of  secretion  from  serous 
cells  of  normal  airway  glands.-34  In  inflamed  airways  of 
patients  with  this  disease,  without  the  contribution  of 
CFTR,  decreased  gland  fluid  secretion  and  increased  fluid 
absorption  by  the  surface  epithelium  serve  to  dehydrate 
the  airway  mucus.35  Impaired  mucociliary  clearance  may 
be  demonstrated  even  in  patients  with  normal  small  air- 
ways function.36  Further  deterioration  may  develop  in  per- 
sons with  mutations  expressed  as  partially  functional 
CFTRs  because  CFTR  expression  is  decreased  in  remod- 
eled respiratory  epithelium  such  as  that  found  in  patients 
with  chronic  airway  infection.37 

Pseudomonas  aeruginosa  produces  a broad  spectrum 
of  ciliotoxins,  proteases,  and  exotoxins.38'40  In  vitro, 
P aeruginosa  demonstrates  chemotaxis  toward  and 
adheres  to  respiratory  mucins.41  In  most  cases  of  in- 
fection, a single  strain  of  P aeruginosa  infects  a patient 
and,  over  time,  expresses  a critically  important  alginate 
gene,  resulting  in  transformation  to  a mucoid  form.42  This 
transformation  to  a mucoid  form  is  promoted  by  environ- 
mental conditions.  Mucoid  transformation  can  be 


observed  in  P aeruginosa  grown  in  suboptimal  nutrition- 
al media43  and  in  hyperosmolar  media,44  conditions  proba- 
bly present  in  the  airways  of  patients  with  cystic  fibrosis. 

In  cystic  fibrosis  airways,  the  P aeruginosa  alginate 
combines  with  calcium  ion  to  form  a fibrous  anionic  matrix 
that  envelops  microcolonies  of  organisms45  and  compro- 
mises the  defensive  phagocytic  mechanisms  of  the  host. 
The  alginate  gel  may  directly  antagonize  (3-lactam  and 
aminoglycoside  antibiotics  and  physically  prevent  antibi- 
otics from  acting  on  the  P aeruginosa  microcolonies.42 

Because  of  the  thick,  tenacious  mucus,  airway  infec- 
tion persists  and  is  accompanied  by  a sustained  host 
inflammatory-immune  response.  Alveolar  macrophages 
present  antigen  to  activate  T-helper  lymphocytes,  which 
express  cytokines  such  as  interleukins-2,  -3,  -4,  -5,  -6,  and 
-8.  In  response  to  particular  cytokines,  T-helper  lympho- 
cytes proliferate,  B lymphocytes  are  transformed  to  plas- 
ma cells  that  generate  antibodies,  and  granulocytes  are 
attracted  and  activated.32  Stimulated  neutrophils  release 
large  amounts  of  oxidants  and  proteases,  including  elas- 
tase.46  The  “free”  elastase  is  thought  to  play  an  important 
role  in  both  the  mucous  oversecretion34  and  the  progres- 
sive lung  destruction  seen  in  cystic  fibrosis  patients. 
Sputum  from  patients  with  mild  cystic  fibrosis  pulmonary 
disease  (mean  forced  expiratory  volume  in  1 second 
[FEV,|,  95%  of  predicted)  contains  a substantially 
increased  amount  of  neutrophils  and  immunoglobulins 
and  abundant  active  elastase.47  An  elastase-antiprotease 
imbalance  is  established  in  the  airways  of  some  patients 
as  young  as  1 year.48 

As  with  Staphylococcus  and  Pseudomonas  species, 
nontuberculous  mycobacteria  may  cause  clinical  disease 
in  patients  with  cystic  fibrosis.  About  20%  of  such 
patients  screened  for  nontuberculous  mycobacteria  have 
been  sputum  culture-positive.49  Difficulties  can  arise  in 
recognizing  the  pathogenic  presence  of  nontuberculous 
mycobacteria  in  patients  with  chronic  fibrocystic  lung 
disease,  given  that  primary  atypical  mycobacterial  infec- 
tions may  also  lead  to  bronchiectasis.  Many  patients 
with  cystic  fibrosis  with  cultures  positive  for  these 
organisms  do  not  require  treatment. 

Berkholderia  (formerly  Pseudomonas)  cepacia  is  a 
multidrug-resistant  gram-negative  bacterium  found  in 
chronically  infected  patients  with  cystic  fibrosis  and  is 
associated  with  severe  lung  disease  and  increased  mor- 
bidity and  mortality.  Ribotyping  has  suggested  that 
B cepacia  can  be  transmitted  by  person-to-person  contact 
(for  example,  cystic  fibrosis  summer  camps).50  A more 
recent  study  using  more  discriminative  techniques,  how- 
ever, demonstrated  a lack  of  transmission  among  patients 
followed  at  a cystic  fibrosis  center,  thus  suggesting  vari- 
able transmissibility  among  strains  of  B cepacia.31 

Antibiotic  Strategies 

Antibiotics  remain  the  cornerstone  of  the  treatment 
of  airway  sepsis,  and  the  use  of  effective  antipseudo- 
monal  antibiotic  strategies  has  contributed  to  the 
improved  survival  of  patients  with  cystic  fibrosis.  For 
moderate  to  severe  exacerbations  of  pseudomonal  air- 
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way  sepsis,  parenteral  aminoglycoside  courses  of  two  to 
three  weeks  are  conventionally  administered  in  combi- 
nation with  another  antipseudomonal  drug.  Parenteral 
aminoglycosides  are  perhaps  the  best-studied  antibiotic 
agents  in  these  patients,  yet  their  volume  of  distribution 
and  total  body  clearance  rates  remain  incompletely  char- 
acterized. Current  aminoglycoside  prescribing  practice 
is  to  administer  tobramycin  at  9 mg  per  kg  of  body 
weight  per  day  intravenously  (IV)  in  three  divided 
doses.52  Pilot  studies  have  been  done  of  less  frequent  par- 
enteral aminoglycoside  dosing  (such  as  every  12  hours) 
in  cystic  fibrosis  patients,  and  the  results  appear  promis- 
ing.53,54 Aminoglycosides  accumulate  in  fibrocystic  spu- 
tum over  time,  and  with  constant  dosing,  sputum  levels 
may  continue  to  increase  over  weeks.55  Prolonged  hos- 
pital stays  are  usually  not  necessary,  provided  stable  IV 
access — for  example,  peripherally  inserted  central 
venous  catheters  or  permanent  central  venous  access 
ports — and  a comprehensive  home  care  system  are 
available.  The  financial  benefit  of  home  care  is  substan- 
tial. With  appropriate  support,  consisting  of  home  nurs- 
ing and  drug  and  efficient  respiratory  therapy  strategies, 
the  risks  are  few.56 

Antipseudomonal  penicillins  and  cephalosporins  also 
show  an  increased  volume  of  distribution  and  total  body 
clearance  in  patients  with  cystic  fibrosis.  An  increased 
frequency  of  sensitivity  reactions  to  piperacillin  has 
been  observed.57  Ceftazidime  is  generally  favored  by 
clinicians  over  piperacillin  or  ticarcillin  for  the  outpa- 
tient treatment  of  P aeruginosa  because  of  its  less  fre- 
quent dosing  requirement. 

Other  antipseudomonal  drugs  include  aztreonam,  the 
combination  of  imipenem  and  cilastatin  sodium,  and 
ciprofloxacin.  Aztreonam  is  a synthetic  molecule  with 
little  allergenic  potential,  and  it  can  be  used  in  patients 
sensitive  to  (3-lactam  antibiotics.  Its  acyl  side  chain, 
which  confers  its  antipseudomonal  activity,  is  similar  to 
that  of  ceftazidime.  Organisms  resistant  to  ceftazidime 
may  then  also  be  resistant  to  aztreonam.  Ciprofloxacin  is 
a potent  antipseudomonal  antibiotic  that  inhibits  DNA 
gyrase;  resistance  to  this  drug  may  develop  rapidly  dur- 
ing monotherapy.  It  represents  a useful  drug  to  reserve 
for  intermittent  oral  outpatient  use,  often  in  combination 
with  aerosolized  aminoglycosides. 

Much  interest  has  been  generated  in  the  aerosoliza- 
tion  of  antibiotics,  particularly  aminoglycosides. 
Aerosolization  allows  the  direct  delivery  of  high  drug 
concentrations  to  the  site  of  infection  without  risk  of 
nephrotoxicity  or  ototoxicity  and  permits  patients  to  ini- 
tiate or  continue  effective  antibiotic  therapy  as  outpa- 
tients. A recent  71 -patient  multicenter,  double-blind, 
placebo-controlled  crossover  study  demonstrated  the 
effectiveness  of  a 600-mg,  three-times-a-day  regimen  of 
ultrasonically  nebulized  tobramycin  in  increasing  FEV, 
and  forced  vital  capacity  (FVC)  in  patients  with  cystic 
fibrosis.  Sputum  density  of  P aeruginosa  in  the  treat- 
ment group  decreased  by  a factor  of  1 00.  The  frequency 
of  the  emergence  of  tobramycin-resistant  P aeruginosa 
was  not  increased.58  These  high  doses  of  tobramycin  are 


relatively  expensive,  but  less  so  than  administering  IV 
antibiotics.  Other  investigators  have  found  lower  doses 
effective.59,6"  At  present,  sterile  tobramycin  (packaged  for 
parenteral  use)  can  be  dispensed  in  80-mg  vials.  An 
often-used  regimen  is  80  to  160  mg  of  tobramycin 
administered  twice  a day  with  a bronchodilator  through 
a high-quality  (3-  to  5-|xm  particle)  nebulizer.  Clinical 
progress  is  monitored,  and  the  tobramycin  dosage  is 
adjusted  if  necessary.  The  efficacy  of  a concentrated, 
commercially  prepared  tobramycin  solution  for  inhala- 
tion is  currently  being  studied. 

Inflammatory-Immune  Response  Strategies 

The  exuberant  inflammatory-immune  response  to 
continuing  airway  sepsis  is  regarded  as  a major  patho- 
genic mechanism  of  pulmonary  damage  in  cystic  fibro- 
sis. Because  eradicating  airway  bacterial  pathogens  is 
impossible,  the  control  of  the  inflammatory  response 
becomes  an  important  therapeutic  consideration.61 
Increasing  attention  is  being  directed  toward  the  role  of 
neutrophils  and  cytokines  as  important  mediators  of  tis- 
sue destruction  in  cystic  fibrosis  and  other  inflammatory 
diseases.  Strategies  designed  to  reduce  the  putative  dele- 
terious effects  of  neutrophils  without  inhibiting  the  ben- 
eficial actions  of  these  cells  are  being  actively  explored. 

Administering  prednisone  (2  mg  per  kg)  on  alternate 
days  was  initially  found  to  improve  growth  and  pul- 
monary function  in  children  with  mild  to  moderate  lung 
disease  without  causing  steroid-related  complications.62 
This  study  was  repeated  on  a larger  scale  in  6-  to  14-year- 
olds  with  cystic  fibrosis  using  both  2-mg-per-kg  and  1- 
mg-per-kg  alternate-day  prednisone  dosing,  and  it  was 
found  that  linear  patient  growth  was  substantially  reduced 
with  both  regimens.  Noninfected  patients  taking  steroids 
became  infected  with  P aeruginosa  at  a faster  rate  than 
noninfected  patients  taking  placebo.  Infected  patients  in 
the  steroid  group  had  improved  FEV,  and  FVC  for  24 
months  compared  with  those  in  the  placebo  group,  but 
hospitalization  rates  were  similar.63  Given  these  results, 
there  may  be  a role  for  alternate-day  corticosteroid  use  in 
adults,  although  controlled  studies  have  yet  to  be  done. 

Ibuprofen  inhibits  several  aspects  of  neutrophil  func- 
tion, and  its  use  was  found  to  decrease  inflammation  in 
a rat  model  of  chronic  P aeruginosa  infection  without 
increasing  the  lung  bacterial  burden.  Low  plasma  con- 
centrations of  ibuprofen,  however,  increase  lung  inflam- 
mation in  animal  models.  In  a recent  four-year  trial,  a 
group  of  cystic  fibrosis  patients  with  mild  lung  disease 
(mean  FEV,  of  87.5%  ± 1.8%  [standard  deviation]  of 
predicted)  received  20  to  30  mg  per  kg  of  ibuprofen 
twice  a day  versus  placebo.  Pharmacokinetics  were  used 
to  assure  peak  plasma  ibuprofen  concentrations  of  50  to 
100  |xg  per  ml.  Among  subjects  completing  the  study, 
the  annual  rate  of  decline  in  the  percentage  of  predicted 
FEV,  and  FVC  was  decreased  by  59%  and  57%,  respec- 
tively, relative  to  the  use  of  placebo,  without  an  increase 
in  gastrointestinal  complications.64  The  study  demon- 
strated the  effectiveness  of  carefully  monitored  high- 
dose  ibuprofen  therapy  in  persons  with  mild  fibrocystic 
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lung  disease.  Studies  of  dose-response  relationships  in 
patients  with  more  severe  fibrocystic  lung  disease  are 
needed,  however. 

Pentoxifylline  may  be  effective  in  decreasing  neu- 
trophil-induced injury  in  fibrocystic  lungs,  perhaps  by 
inhibiting  the  production  of  tumor  necrosis  factor  a, 
which  “primes”  neutrophil  responses  to  subsequent 
stimuli.  A small  pilot  study  has  demonstrated  pentoxi- 
fylline’s usefulness  in  maintaining  the  baseline  sputum 
neutrophil-elastase  concentration  and  improving  the 
FVC.  Administering  pentoxifylline  also  reduced  the 
number  of  serious  pulmonary  exacerbations.65  A larger 
study  is  needed. 

Further  investigations  are  required  to  determine  if 
modulators  of  fibrocystic  airway  inflammatory-immune 
processes  are  efficacious  and  safe  in  patients  with  more 
severe  lung  disease.  Controlled  studies  of  blocking  or 
neutralizing  neutrophil  products  involved  in  the  inflam- 
matory response  and  subsequent  tissue  destruction  need 
to  be  considered.  Preliminary  data  suggest  that  lung 
injury  resulting  from  the  instillation  of  fibrocystic  spu- 
tum sol  into  rat  lungs  is  prevented  when  the  rats  are  pre- 
treated with  an  oral  neutrophil-elastase  inhibitor.66 
Clinical  investigative  efforts  should  take  into  account  the 
current  degree  of  inflammation  within  the  fibrocystic 
airways  studied.  As  such,  this  endeavor  will  require  the 
use  of  assays  to  demonstrate  changes  in  protease, 
antiprotease,  oxidant,  antioxidant,  and  cytokine  concen- 
trations that  should  be  correlated  to  clinical  state. 

Vaccines  against  P aeruginosa  antigens  are  actively 
being  investigated.  Paradoxically,  a positive  correlation 
between  high  levels  of  anti-P  aeruginosa  antibody  titers 
and  a more  severe  disease  course  has  been  observed. 
Although  anti-/5  aeruginosa  lipopolysaccharide  anti- 
bodies acquired  after  infection  have  poor  opsonic  activ- 
ity, opsonic  vaccine-induced  antibodies  may  be  useful  to 
prevent  or  delay  airway  infection  with  P aeruginosa.  A 
small  recent  study  has  demonstrated  the  safety  of  a poly- 
valent P aeruginosa  vaccine  in  noninfected  patients  with 
cystic  fibrosis  (mean  age  of  8 years).  Although  results 
suggested  the  need  for  frequent  booster  vaccinations,  19 
of  30  patients  studied  remained  free  of  P aeruginosa  iso- 
lates for  three  years.67 

Malabsorption  or  Nutrition 

Defective  CFTR  in  the  pancreatic  duct  epithelium 
usually  leads  to  increased  viscosity  of  pancreatic  secre- 
tions; the  blockage  of  pancreatic  ducts;  pancreatitis 
(usually  “silent”);  and  the  end  results  of  carbohydrate, 
protein,  and  especially  fat  malabsorption.  Endocrine 
pancreatic  insufficiency  develops  in  only  a minority  of 
patients.  High-fat  diets  with  supplemental  pancreatic 
enzymes  are  advocated.68  Nearly  94%  of  all  the  patients 
in  the  cystic  fibrosis  registry  take  pancreatic  enzyme 
supplements,  and  5%  require  insulin.4  Supplemental 
doses  of  500  to  1,500  units  per  kg  of  lipase  per  meal  and 
less  for  snacks  are  usual.  Stool  frequency  and  stool  flota- 
tion are  clinically  useful  measurements  to  guide  enzyme 
dosage,  although  quantitative  studies  of  fecal  fat  are 


more  definitive.  Microencapsulated  pancreatic  formula- 
tions are  designed  to  dissolve  in  the  distal  duodenum. 
The  various  formulations  have  differing  dissolution  pro- 
files and  amount  of  enzyme  “overfill.”69  Because  enteric- 
coated  formulations  require  a pH  of  about  5.6  to  6.0  for 
dissolution,  some  patients  with  severely  reduced  pancre- 
atic bicarbonate  secretion  may  have  poor  fat  absorption 
despite  high  enzyme  dosages.  The  administration  of  his- 
tamine-H:  antagonists  or  omeprazole  should  be  consid- 
ered for  patients  requiring  more  than  2,000  units  per  kg 
of  lipase  for  meals. 

Colonic  strictures  have  been  reported  in  patients  with 
cystic  fibrosis  receiving  high-dose  pancreatic  enzyme 
replacement  (>40,000  units  of  lipase  per  kg  per  day).70 
Abdominal  ultrasonography  has  been  used  to  detect 
colonic  thickening  and  has  shown  a significant  correla- 
tion between  the  mean  daily  units  of  protease  per  kg  of 
body  weight  and  the  maximum  thickness  of  the  ascend- 
ing colon.71 

Patients  can  become  unable  to  meet  their  increased 
caloric  needs  when  airway  sepsis  becomes  severe  or  the 
work  of  breathing  becomes  increased,  particularly  in  the 
later  stages  of  the  disease.  Other  factors  contributing  to 
malnutrition  include  anorexia,  depression,  and  fatigue. 
The  distal  intestinal  obstruction  syndrome,  a form  of 
acute  or  subacute  bowel  obstruction  similar  to  a meco- 
nium ileus,  can  cause  postprandial  discomfort  and  lead 
to  anorexia  and  weight  loss.  The  interrelations  between 
nutritional  state,  airway  sepsis,  further  decrements  in 
lung  function,  and  survival  are  well  recognized.72 

Many  oral  nutritional  supplements  are  commercially 
available.  If  patients  cannot  maintain  adequate  weight 
(at  least  80%  of  ideal  body  weight),  supplemental  tube 
feedings  may  be  used.  There  are  no  controlled  trials  of 
nutritional  support  by  this  route,  but  tube  feeding,  usual- 
ly by  gastrostomy,  allows  patients  to  take  in  25%  to  30% 
of  their  daily  caloric  requirements  while  sleeping. 
Patients  considered  for  gastrostomy  tube  placement  gen- 
erally have  severe  pulmonary  disease  and  require  a pro- 
gram of  augmented  chest  physiotherapy  and  antibiotics 
to  prepare  them  for  the  procedure. 

Patients  with  pancreatic  insufficiency  are  at  risk  for 
deficiencies  in  fat-soluble  vitamins.  Overt  symptoms  of 
vitamin  A deficiency  are  rarely  encountered,  although 
biochemical  evidence  of  deficiency  can  be  observed. 
Likewise,  vitamin  E deficiency  does  not  usually  mani- 
fest as  clinical  disease  except  in  cases  of  long-standing 
deficiency.  Osteopenia  and  kyphosis  are  well  recognized 
in  cystic  fibrosis  patients  and  are  likely  multifactorial, 
but  vitamin  D deficiency  is  a concern  in  patients  with 
inadequate  exposure  to  sunlight  or  with  cholestatic  liver 
disease.  Vitamin  K deficiency  may  manifest  as  coagula- 
tion abnormalities  in  adults  with  cystic  fibrosis  with 
cholestatic  liver  disease  or  on  long-term  parenteral 
antibiotic  therapy.  Supplemental  vitamin  K,  5 mg  two  to 
three  times  a week,  is  prophylactically  prescribed  for 
these  patients.  Supplemental  vitamin  E,  200  to  400  IU 
per  day,  is  recommended,  although  data  on  the  benefits 
to  patients  are  lacking.  Yearly  measurements  of  serum 
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retinol  (vitamin  A)  and  tocopherol  (vitamin  E)  levels  are 
recommended.73 

Other  nutritional  supplements  have  been  advocated 
for  use  by  cystic  fibrosis  patients  to  provide  either  anti- 
inflammatory or  antioxidant  effects.  Plasma  carotenoid 
levels  are  known  to  be  low  in  most  children  with  cystic 
fibrosis.74  Increased  lipid  peroxidation  occurring  in  (3- 
carotene-deficient  patients  has  been  claimed  to  be 
normalized  by  supplementation.75  Dietary  supplements 
containing  u>3  fatty  acids  may  have  an  anti-inflammatory 
effect76  and  may  decrease  the  neutrophil  release  of 
leukotriene  B4.  an  important  neutrophil  chemoattractant 
that  is  increased  in  bronchoalveolar  lavage  fluid  of  cystic 
fibrosis  patients.77  A recent  study  showed  that  the  oral 
absorption  of  co3  fatty  acids  in  pancreatic  insufficient  cys- 
tic fibrosis  patients  is  approximately  half  that  of  healthy 
controls.78  Unfortunately,  clinically  beneficial  effects  with 
the  use  of  antioxidant  or  anti-inflammatory  nutritional 
supplements  have  not  been  reported,  and  no  specific  rec- 
ommendations can  be  made  at  this  time. 

Hepatic  and  Biliary  Tract  Disease 

The  CFTR  gene  is  abundant  in  intrahepatic  biliary 
epithelial  cells  and  plays  a role  in  biliary  secretion.  In 
cystic  fibrosis,  the  biliary  tract  secretions  become  more 
viscous  and  can  lead  to  stasis  with  resultant  biliary  cir- 
rhosis. A relative  increase  in  the  bile  acid  pool’s  hepato- 
toxic  hydrophobic  fraction  may  contribute  to  this 
process.  Pathologic  changes  suggest  a progression  of 
disease  from  cholestasis  through  focal  periportal  fibrosis 
to,  in  some  severely  affected  patients,  multilobular  bil- 
iary cirrhosis  and  portal  hypertension.  The  contribution 
of  common  bile  duct  strictures  to  the  development  of 
liver  disease  is  controversial.  Endoscopic  retrograde 
cholangiography  did  not  confirm  the  striking  association 
between  bile  duct  abnormalities  and  liver  disease 
observed  in  an  earlier  study  using  percutaneous  cholan- 
giography to  examine  the  biliary  tree.79 

Recent  studies  have  shown  that  clinical,  biochemical, 
and  ultrasonographic  evidence  of  liver  disease  is  fairly 
common  in  cystic  fibrosis.  Liver  disease  is  noted  in 
about  20%  of  patients  with  cystic  fibrosis  and  is  often 
associated  with  a history  of  meconium  ileus  or  its  adult 
equivalent,  the  distal  intestinal  obstruction  syndrome. 
Liver  disease  is  almost  always  associated  with  pancreat- 
ic insufficiency,80  although  it  has  been  reported  in  a few 
patients  who  have  pancreatic  sufficiency  and  common 
bile  duct  abnormalities.81  The  average  age  of  the  onset  of 
liver  disease  in  patients  with  cystic  fibrosis,  as  suggest- 
ed by  a persistent  elevation  in  liver  enzyme  levels,  is  7 
years  (range,  5 to  17  years).82  A progression  to  more 
severe  liver  involvement  is  rare;  only  0.9%  of  the 
patients  registered  with  the  Cystic  Fibrosis  Foundation 
are  reported  to  have  cirrhosis  with  portal  hypertension.4 
Screening  for  liver  disease  should  consist  of  a his- 
tory, physical  examination,  and  biochemical  testing. 
Ultrasonography  is  confirmatory  and  can  be  used  to 
show  portal  hypertension,  if  present. 


As  in  primary  biliary  cirrhosis,  ursodeoxycholic  acid 
because  of  its  choleretic  properties  may  be  beneficial  for 
cystic  fibrosis  patients  with  liver  disease.83  The  ability  of 
ursodeoxycholic  acid  to  stabilize  liver  function  in  these 
patients  is  currently  the  subject  of  a multicenter  trial. 

Symptomatic  gallbladder  disease  is  a known  compli- 
cation of  cystic  fibrosis  in  adults.  Cholelithiasis  or  a 
shrunken  gallbladder  may  be  observed  on  ultrasonogra- 
phy or  scintigraphy.  Although  the  cause  of  microgall- 
bladder is  unknown,  cholelithiasis  is  likely  a result  of  the 
decreased  total  bile  acid  pool  and  a relative  overabun- 
dance of  cholesterol,  which  is  normally  solubilized  by 
bile  salts.84  There  may  also  be  some  contribution  by 
inspissated  secretions  acting  as  niduses  for  stone  forma- 
tion. Laparoscopic  cholecystectomy  may  be  a useful 
option  because  it  should  lead  to  less  postoperative  splint- 
ing of  respiration. 

A recent  retrospective  survey  showed  that  although 
the  overall  occurrence  of  cancer  in  cystic  fibrosis 
patients  was  within  the  expected  range,  the  incidence  of 
cancer  involving  all  parts  of  the  gastrointestinal  tract 
was  increased  6.5-fold  over  expected  numbers.85 

Airway  Clearance 

The  use  of  techniques  to  augment  airway  clearance 
slows  the  progression  of  obstructive  pulmonary  disease 
in  cystic  fibrosis.86  Compliance  with  conventional  pos- 
tural drainage  and  percussion  in  adults  is,  however, 
notoriously  low.87  As  patients  reach  their  teens,  greater 
compliance  may  be  obtained  through  the  advocacy  of 
airway  clearance  techniques  that  do  not  require  assis- 
tance or  a lengthy  time  commitment. 

Autogenic  drainage  is  an  independent  method  of  air- 
way clearance  that  primarily  involves  using  controlled 
breathing  techniques.  It  requires  extended  instruction 
and  a considerable  time  commitment  (30  to  45  minutes 
per  session).  Although  attractive  because  it  does  not 
require  additional  devices,  busy  patients  will  likely  opt 
for  another  method.  The  active  cycle  of  breathing  tech- 
nique, consisting  of  sequences  of  active  chest  expansion 
exercises  and  forced  expirations,  requires  less  time  com- 
mitment but  is  probably  as  effective.88 

Positive  expiratory  pressure  treatment,  another  air- 
way clearance  method,  is  an  effective  and  convenient 
option  for  adults  with  cystic  fibrosis.  It  is  performed 
with  either  a face  mask  or  a mouthpiece  attached  to  a 
one-way  valve  with  a set  resistance  of  5 to  20  cm  of 
water.  A positive  expiratory  pressure  treatment  requires 
two  minutes;  safe  performance  of  this  technique  requires 
educating  patients.89 

The  Flutter  (Vario-Raw  S.A.,  Aubonne,  Switzerland) 
is  another  airway  clearance  device  that  is  popular  with 
adults  with  cystic  fibrosis.  Approved  by  the  US  Food  and 
Drug  Administration  for  use  in  1994,  this  small,  sturdy 
device  is  handheld  and  resembles  a covered  pipe.  The 
bowl  of  the  pipe  contains  a steel  ball  that,  during  expira- 
tion, produces  oscillations  of  variable  expiratory  resis- 
tance. Use  of  the  Flutter  has  been  shown  to  be  more 
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effective,  in  terms  of  weight  of  sputum  produced,  than 
voluntary  cough  or  percussion  with  postural  drainage.90 

High-frequency  chest  compression  using  an  inflat- 
able vest  driven  by  a pulsed-air  delivery  system 
represents  another  option.91  The  vest  can  be  worn  while 
seated  so  that  other  tasks  may  be  performed.  The  action 
of  the  vest  is  distracting,  however.  Oral  high-frequency 
oscillation  units  represent  a second  use  for  the  high-fre- 
quency oscillation  ventilator  technology.  These  units  are 
analogous  to  high-frequency  chest  compression  and  may 
increase  mucociliary  clearance.92  Both  devices  are  cost- 
ly, but  may  be  useful  adjuncts  to  other  forms  of  physio- 
therapy, especially  in  hospitalized  patients. 

Although  a formal  exercise  program  is  probably  use- 
ful in  assisting  airway  clearance  and  maintaining  FEVj 
values,93  it  is  important  to  recognize  the  necessity  for 
patients  with  cystic  fibrosis  to  practice  another  technique 
of  physiotherapy  as  a primary  modality  for  clearing  the 
airways.  As  may  be  suspected,  it  is  difficult  to  compare 
the  efficacies  of  the  various  modes  of  chest  physiothera- 
py for  adults  with  the  disease.  Disease  severity,  social 
and  psychological  situations,  and  trials  of  several  phys- 
iotherapy methods  are  often  taken  into  consideration 
before  decisions  are  made  concerning  the  most  appro- 
priate airway  clearance  technique  for  a given  patient. 

Sputum-Active  Agents 

A large  number  of  neutrophils  are  present  and  their 
constituents  highly  active  in  the  thick,  tenacious  sputum 
of  cystic  fibrosis  patients.  The  DNA  derived  largely 
from  degenerating  neutrophils  is  present  at  concentra- 
tions approaching  6 mg  per  ml,94  which  contributes  to 
the  viscoelastic  properties  of  the  sputum.  Bovine 
deoxyribonuclease  (DNase)  I had  been  used  as  a 
mucolytic  agent  based  on  in  vitro  data  indicating  that  the 
cleavage  of  DNA-laden  sputum  would  decrease  viscosi- 
ty. The  bovine  DNase  preparations,  however,  contained 
contaminants  that  were  bronchial  irritants.  More  recent- 
ly, recombinant  human  DNase  I has  been  effective  in 
vitro  at  reducing  fibrocystic  sputum  viscosity.95 

A recent  randomized,  double-blind,  placebo-con- 
trolled, 24-week  study  of  968  patients  with  cystic  fibro- 
sis was  performed  comparing  the  use  of  2.5  mg  of 
aerosolized  recombinant  human  DNase  once  a day  and 
twice  a day  with  that  of  placebo.  Administering  recom- 
binant human  DNase  once  and  twice  a day  improved 
FEV,  values  an  average  of  5.8%  ± 0.7%  and  5.6%  ± 
0.7%  from  baseline,  respectively.  Voice  alteration  was 
the  most  common  adverse  event  in  treated  patients 
(14%).  Administering  recombinant  human  DNase  once  a 
day  led  to  small  reductions  in  the  number  of  days  patients 
required  parenteral  antibiotic  therapy  (11.2  to  8.5  days) 
and  in  the  duration  of  hospital  stays  (6.9  to  5.6  days).96 
Patients  in  the  treatment  groups  of  the  phase  III  trial  who 
continued  on  DNase  therapy  have  shown  a continued 
trend  toward  less  airway  sepsis.97  Based  on  the  factory 
cost  of  recombinant  human  DNase  of  $27  for  a 2.5-mg 
dose,  this  slight  reduction  in  the  number  of  parenteral 
antibiotic  and  hospital  days  came  at  a pharmacy  cost  of 


$4,536. 96  The  selection  of  patients  for  recombinant 
human  DNase  therapy  includes  those  with  reductions  in 
FEV,  or  FVC  (<70%  of  predicted),  those  who  comply 
with  chest  physiotherapy,  those  frequently  admitted  to  a 
hospital  or  on  parenteral  antibiotic  therapy,  and  arguably 
those  who  have  shown  an  improvement  in  their  FEV, 
after  a four-week  trial  of  recombinant  human  DNase. 

Like  DNA,  actin,  which  comprises  10%  of  total 
leukocyte  protein,  is  abundant  in  fibrocystic  sputum  and 
contributes  to  its  high  viscosity.  Gelsolin  is  a native 
human  protein  that  breaks  noncovalent  bonds  between 
actin  filaments.  Gelsolin  diminishes  the  viscosity  of 
fibrocystic  sputum  specimens  more  efficiently  and  rapid- 
ly than  bovine  pancreatic  DNase  I and  appears  to  act  syn- 
ergistically  with  DNase  I on  sputum.  Gelsolin  holds  great 
promise  as  a mucolytic  for  patients  with  this  disease.98 

Amiloride  is  a diuretic  that,  when  aerosolized,  acts  as 
a sodium  channel  blocker  and  inhibits  the  overexuberant 
sodium  transport  from  the  airway  lumen  in  cystic  fibro- 
sis patients.  Aerosolized  uridine  triphosphate  (UTP),  in 
the  presence  of  amiloride,  activates  non-CFTR  chloride 
channels  and  stimulates  the  secretion  of  chloride  and 
water  into  the  airway  lumen.  Extracellular  nucleotides 
such  as  UTP  also  cause  goblet  cell  degranulation  and  an 
increase  in  ciliary  beat  frequency.  Combination  therapy 
appears  to  be  safe  and  improves  mucociliary  clearance 
in  adult  patients.99  Further  clinical  trials  of  amiloride  and 
UTP  are  needed  to  evaluate  the  long-term  efficacy  of 
these  approaches,  and  some  are  currently  underway. 

/V-Acetylcysteine  has  been  advocated  as  a mucolytic, 
but  its  long-term  usefulness  in  patients  with  cystic  fibro- 
sis remains  unproved.  Small  European  trials  have  failed 
to  demonstrate  substantial  improvements  in  the  peak 
expiratory  flow  rate,  FEV,,  FVC,  ciliary  motility,  or 
ciliary  beat  frequency  in  cystic  fibrosis  patients  receiv- 
ing oral  V-acetylcysteine.100'101  Nebulized  or  intratra- 
cheally  instilled  V-acetylcysteine  may  cause  irritation 
and  bronchospasm.  The  use  of  oral  N- acetylcysteine  for 
pulmonary  mucolysis  in  patients  with  cystic  fibrosis  is 
not  recommended. 

Other  Complications  of  Cystic  Fibrosis 

Pneumothorax  is  a complication  in  patients  older  than 
18  with  cystic  fibrosis  and  usually  suggests  the  presence 
of  severe  lung  disease.  About  20%  of  these  patients  will 
acquire  a pneumothorax  during  their  lifetime.  Small, 
asymptomatic  pneumothoraces  may  be  managed  conser- 
vatively with  inpatient  observation;  large  or  symptomatic 
pneumothoraces  require  chest  tube  thoracostomy.102 
Because  the  complication  rate  increases  with  successive 
days  of  chest  tube  drainage,  after  five  days  of  unsuccess- 
ful treatment,  other  measures  need  to  be  considered.  For 
most  patients  with  a progressive  loss  of  pulmonary  func- 
tion, future  candidacy  for  lung  transplantation  is  a 
concern,  and  effective  chemical  pleurodesis  for  pneu- 
mothoraces renders  a prospective  pneumonectomy  more 
difficult.  It  might  be  more  appropriate  initially  to  attempt 
corrective  thoracoscopic  measures  such  as  oversewing, 
laser  ablation,  stapling,  and  directed  pleurodesis. 
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Chemical  pleurodesis  is  a more  appropriate  consideration 
for  patients  who  are  not  transplantation  candidates  or  who 
are  poor  candidates  for  even  thoracoscopic  procedures. 

Bloody  streaking  of  the  sputum  is  common  in  patients 
with  cystic  fibrosis  and  may  accompany  exacerbations  of 
airway  sepsis.  It  does  not  require  specific  treatment. 
Major  hemoptysis,  defined  by  the  Cystic  Fibrosis 
Foundation  as  more  than  240  ml  per  day  or  requiring 
transfusion,  occurs  in  1%  of  affected  patients  per  year,4 
with  most  patients  being  older  than  16  years.  Major 
hemoptysis  is  nearly  always  of  systemic  arterial  origin.  A 
careful  examination  is  indicated  to  rule  out  other  possible 
sources  and  causes  of  hemorrhage — including  drugs  and 
coagulation  defects — and  to  localize  the  bleeding. 
Bronchoscopy  may  be  helpful  if  the  bleeding  is  persis- 
tent; IV  conjugated  estrogen  (Premarin),  IV  vasopressin, 
endobronchial  tamponade  or  topical  therapy,  and 
bronchial  artery  embolization  may  be  useful  to  achieve 
hemostasis.102 

In  a recent  review  of  236  patients,  25%  were  found  to 
have  colonies  of  Aspergillus  fumigatus  on  sputum  culture. 
Of  those  colonized,  25%  had  peripheral  eosinophilia, 
immediate  cutaneous  reactivity  to  A fumigatus , and  ele- 
vated serum  immunoglobulin  E levels.10-'  Clinical  signs  of 
allergic  bronchopulmonary  aspergillosis  may  be  difficult 
to  differentiate  from  cystic  fibrosis  because  not  all  fea- 
tures of  allergic  bronchopulmonary  aspergillosis  may  be 
present  at  once,  nor  are  all  specific.  Serologic  tests  may 
not  even  be  helpful  in  diagnosing  this  disorder  because 
variable  immune  responses  to  A fumigatus  have  been 
observed  in  cystic  fibrosis  patients.  Patients  also  have  had 
diminished  immune  responsiveness  and  clinical  improve- 
ment over  time  with  supportive  therapy  alone.104 
Corticosteroids  remain  the  treatment  of  choice  for  allergic 
bronchopulmonary  aspergillosis.  Ketoconazole  has  been 
used  successfully  in  a few  patients  with  the  disease  who 
are  poorly  responsive  to  corticosteroids,105  but  it  can  be 
recommended  only  for  patients  with  noninvasive  disease. 

The  presence  of  CFTR  in  the  paranasal  sinus  epithe- 
lial cells  modifies  the  composition  and  viscoelastic  prop- 
erties of  nasal  mucus.  The  abnormal  nasal  mucus  in  cys- 
tic fibrosis  leads  to  mechanical  obstruction  of  the  sinus 
ostia,  local  hypoxia  and  hypercarbia,  mucosal  edema, 
and  ciliary  injury.106  Sinus  infection  and  the  resultant 
inflammation  will  worsen  the  obstruction  of  sinus  ostia. 
Sinus  disease  develops  in  most  patients  with  cystic  fibro- 
sis at  some  point  in  their  lifetime,  with  nasal  polyposis 
developing  in  10%  to  32%. 107  An  unusual  complication  of 
polyposis  is  the  development  of  mucoceles,  most  com- 
monly in  the  frontal  sinuses.  These  mucoceles  may  lead 
to  strabismus,  diplopia,  blurred  vision,  and  bony  erosion. 
Computed  tomographic  scanning  is  necessary  to  evaluate 
for  the  presence  of  bony  erosions  and  to  plan  for  opera- 
tive intervention.108  The  medical  management  of  polypo- 
sis and  sinus  disease  consists  of  a long  (3  to  6 weeks) 
course  of  oral  antibiotics  and  topical  corticosteroid  nasal 
spray.  No  formal  studies  have  been  done  to  demonstrate 
the  effectiveness  of  corticosteroid  nasal  sprays  in  cystic 
fibrosis.  A response  to  medical  therapy — intranasal  and 


oral  corticosteroids  with  antihistamines — with  a com- 
plete disappearance  of  polyps  has  been  reported,  with 
rates  as  high  as  31%.109 

Indications  for  the  surgical  management  of  sinus  dis- 
ease in  patients  with  cystic  fibrosis  include  chronic  nasal 
obstruction  with  mouth  breathing,  chronic  purulent 
nasal  discharge  unresponsive  to  medical  treatment,  and 
persistent  headaches  thought  to  be  due  to  sinusitis.107 
Polyp  recurrence  is  common  following  simple  polypec- 
tomies. When  polypectomies  are  done  in  conjunction 
with  paranasal  sinus  surgical  treatment,  the  recurrence 
rate  can  be  as  low  as  13%. 110  Because  the  underlying  dis- 
ease responsible  for  the  development  of  sinusitis  is  not 
corrected,  aggressive  postoperative  management  to 
reduce  inflammation,  such  as  sinus  irrigation  and  topical 
corticosteroid  nasal  spray,  is  recommended. 

Rheumatologic  syndromes,  an  infrequent  complica- 
tion of  cystic  fibrosis,  are  recognized  in  2.5%  to  12%  of 
patients.  The  more  common  episodic  form  of  arthropathy 
is  generally  a symmetric  polyarthropathy  with  a sudden 
onset  that  lasts  five  to  seven  days.  The  age  of  onset  is 
from  13  to  20  years,  and  patients  do  not  differ  with 
regard  to  pulmonary  function,  respiratory  pathogens, 
gastrointestinal  disease,  or  treatment.  The  other  major 
rheumatologic  complication  is  hypertrophic  pulmonary 
osteoarthropathy,  with  a median  age  of  onset  of  20 
years.  In  most  cases,  it  is  symmetric  and  may  be  accom- 
panied by  joint  effusions.  This  disorder  is  recognized  in 
patients  with  more  severe  lung  disease  and  worsens  dur- 
ing pulmonary  exacerbations.111 

Exercise  Therapy 

Exercise  tolerance  has  been  correlated  with  the 
severity  of  lung  disease.  Higher  levels  of  aerobic  fitness 
in  cystic  fibrosis  patients  are  associated  with  a lower  risk 
of  dying.112  Decreased  exercise  tolerance  is  an  important 
symptom  that  correlates  with  a physician’s  assessment 
of  a case  of  pulmonary  exacerbation  of  disease.113  In  a 
recent  87-adult  patient  study,  however,  maximal  oxygen 
consumption,  maximum  work  attained,  and  maximal 
voluntary  ventilation  were  no  better  than  the  FEV,  as 
independent  correlates  of  mortality.114 

Oxygen-assisted  supervised  training  programs  can 
improve  exercise  tolerance,  maximal  oxygen  uptake, 
and  maximal  ventilation  in  patients  with  cystic  fibrosis 
with  severe  pulmonary  dysfunction.115  In  appropriate 
patients,  a home  exercise  training  program  consisting  of 
cycle  training  once  a day  has  also  been  effective  at 
improving  exercise  capacity,  maximal  oxygen  uptake, 
and  maximal  ventilation.116 

Employment  and  Cystic  Fibrosis 

Of  5,586  adults  in  the  US  cystic  fibrosis  registry 
reporting  employment  status  in  1994,  54%  were 
employed  part-  or  full-time,  19%  were  students,  5%  were 
full-time  homemakers,  and  22%  were  unemployed.4  In 
a recent  detailed  analysis,  23  of  49  adults  with  cystic 
fibrosis  said  their  disease  had  affected  their  career  choice, 
yet  only  9 had  ever  received  career  counseling.  Adult- 
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diagnosed  cystic  fibrosis,  female  sex,  and  single  marital 
status  were  independent  risk  factors  for  disability  even 
after  taking  disease  severity  into  account.  This  study 
emphasized  the  possible  benefit  of  a complete  vocation- 
al needs  assessment  for  patients  with  this  disease."7 

In  a comparative  study  of  psychosocial  assets  of 
patients  with  cystic  fibrosis,  the  occupational  status 
attained  by  those  who  had  ever  entered  the  work  force  was 
at  least  as  good  as  that  attained  by  members  of  the  com- 
parison (without  cystic  fibrosis)  group.  No  significant 
differences  were  seen  between  the  persons  with  cystic 
fibrosis  and  the  comparison  group  in  terms  of  current  life 
satisfaction  and  self-esteem."8  For  many  young  adults  with 
this  disease,  timely  career  or  job  counseling  is  an  impor- 
tant aspect  of  their  comprehensive  care.  Often  the  need  to 
retain  group  health  insurance  is  an  important  factor  in  the 
decision  about  employment.  The  value  of  employment  for 
self-image  and  self-worth  is  an  important  issue  in  consid- 
ering the  timing  of  decisions  about  disability. 

Sexuality 

The  median  survival  for  women  with  cystic  fibrosis 
is  27.3  ± 3.8  years  compared  with  29.6  ± 2.4  years  for 
men.  The  survival  curves  for  men  and  women  with  cys- 
tic fibrosis  diverge  at  about  10  to  15  years  of  age.4  The 
reason  for  this  divergence  of  survival  curves  and  for  the 
difference  in  mean  survival  is  as  yet  unexplained. 

Whereas  married  patients  with  cystic  fibrosis  do  not 
differ  in  the  degree  of  satisfaction  with  their  sex  lives 
from  healthy  counterparts,  38%  of  unmarried  cystic 
fibrosis  patients  are  dissatisfied  with  their  sexual  activi- 
ties as  compared  with  a healthy  comparison  group."8  A 
diagnosis  of  cystic  fibrosis  influences  women’s  deci- 
sions about  childbearing,  forcing  them  to  weigh  the 
desire  for  children  against  health  concerns."9 

Nearly  all  men  with  cystic  fibrosis  are  infertile  due  to 
obstruction  and  degeneration  of  the  vas  deferens,  and 
those  desiring  to  father  children  should  undergo  semen 
analysis.  Because  women  with  the  disease  have  anatom- 
ically normal  reproductive  tracts,  their  fertility  rates  are 
considerably  higher.  Infertility  in  women  with  this  dis- 
ease is  due  either  to  changes  in  cervical  mucus  leading 
to  obstruction  of  the  cervical  os  or  to  amenorrhea  caused 
by  malnutrition.120  All  women  with  cystic  fibrosis  who 
are  of  childbearing  age  and  wish  to  avoid  pregnancy 
should  be  counseled  regarding  the  possibility  of  fertility. 

Options  for  infertile  men  with  cystic  fibrosis  are  cur- 
rently limited  to  artificial  insemination  of  the  partner 
with  donor  sperm  or  adoption,  although  there  have  been 
reports  of  modest  success  with  epididymal  sperm  aspi- 
ration and  subsequent  artificial  insemination.121  Women 
with  cystic  fibrosis  who  have  failed  to  become  pregnant 
despite  a period  of  unprotected  intercourse  with  a fertile 
man  should  be  tested  for  the  use  of  estrogens  to  thin  cer- 
vical mucus,  given  treatment  directed  toward  correcting 
anovulatory  cycles,  or  if  all  else  fails,  have  direct 
intrauterine  insemination  with  their  partner’s  sperm.122 

Since  1976,  the  Cystic  Fibrosis  Foundation  has  been 
accumulating  data  on  the  annual  incidence  of  pregnan- 


cies among  US  women  with  the  disease.  In  1994,  a total 
of  135  pregnancies  were  reported  to  the  registry,  43%  of 
which  resulted  in  live  births,  and  37%  were  undelivered 
at  the  time  of  the  survey.  Only  10%  of  the  pregnancies 
were  terminated  by  therapeutic  abortion,  down  from 
22%  in  1990.4  The  outcome  of  pregnancy  in  these 
women  is  related  to  a woman’s  pulmonary  state;  a low 
pregravid  FEV,  may  suggest  a worse  outcome.123 
Pregnancy  may  impose  a life-threatening  burden  on  a 
pregnant  woman  with  cystic  fibrosis  who  has  severe 
lung  impairment.  Such  patients  must  be  monitored  for 
hypoxemia,  cor  pulmonale,  and  progressive  pulmonary 
hypertension,  and  caloric  intake  must  be  increased  for 
the  fetus  to  gain  weight  appropriately.120  Although  genet- 
ic counseling  should  be  offered  to  all  pregnant  women 
with  cystic  fibrosis,  it  is  unknown  what  effect  screening 
of  the  husband  or  fetus  has  on  a woman's  decision  to 
complete  the  pregnancy. 

Transplantation 

Patients  with  cystic  fibrosis  should  be  considered  for 
lung  transplantation  when  they  have  severely  reduced 
lung  function  (FEV,  <30%  of  predicted)  and  a progres- 
sive decline  in  their  health  and  quality  of  life.  This 
functional  decline  should  be  unresponsive  to  maximal 
treatment,  which  usually  includes  administering  supple- 
mental oxygen.  Referrals  for  evaluation  should  be  made 
early  because  patients  accepted  as  transplantation  candi- 
dates may  wait  as  long  as  two  years  for  allograft  trans- 
plantation at  larger  centers.  Two-year  mortality  rates  of 
greater  than  50%  are  reported  in  cystic  fibrosis  patients 
with  an  FEV,  of  less  than  30%  of  predicted  and  either  a 
Pao2  of  less  than  55  mm  of  mercury  or  a Pco,  of  greater 
than  50  mm  of  mercury.124 

In  1994,  bilateral  lung  or  heart-lung  transplantations 
were  done  on  96  patients  in  the  cystic  fibrosis  registry,  an 
increase  from  56  patients  in  1992  (Figure  2).4  The  actuar- 
ial survival  of  cystic  fibrosis  patients  following  lung 
transplantation  is  60%  to  85%  at  one  and  50%  to  75%  at 
two  years.125  126  Because  of  the  poor  availability  of  cadav- 
er organs,  some  centers  have  performed  living-related 
donor  lung  transplantation  for  end-stage  cystic  fibrosis.127 

Because  these  patients  retain  their  native  sinuses, 
trachea,  and  proximal  main  bronchi  after  lung  transplan- 
tation, the  organisms  infecting  these  regions  become 
possible  sources  of  infection.  One  group  from  the  United 
Kingdom,  however,  noted  no  difference  in  rates  of  infec- 
tious complications  between  their  recipients  with  cystic 
fibrosis  and  those  without.128  In  62  transplantations 
performed  in  59  patients  (27  with  cystic  fibrosis)  at  the 
University  of  North  Carolina  at  Chapel  Hill  between 
1990  and  1993,  there  was  no  increased  incidence  of 
infectious  complications  among  cystic  fibrosis  patients 
despite  pretransplantation  sputum  cultures  positive  for 
B cepacia  in  5 and  A fumigatus  in  17.129 

Without  definitive  therapy  for  cystic  fibrosis,  lung 
transplantation  remains  the  only  option  for  those  patients 
who  have  progressed  to  a state  of  severe  pulmonary 
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Figure  2. — The  graph  shows  the  transplantation  procedures  per- 
formed from  1985  to  1994  on  patients  with  cystic  fibrosis.  In 
1994,  lung  transplantations  were  classified  as  bilateral,  lobar,  or 
heart-lung  combined  (from  Cystic  Fibrosis  Foundation4). 

disability.  A comprehensive  review  of  lung  transplanta- 
tion for  cystic  fibrosis  has  recently  been  published.  130 

The  Future — Gene  Transfer 

Within  a year  after  the  identification  of  CFTR.  wild- 
type  CFTR  in  a retrovirus  vector  was  used  to  correct  the 
cystic  fibrosis  defect  of  a human  cell  line  in  vitro.131  In 

1993,  just  three  years  later,  clinical  trials  for  CFTR  gene 
transfer  to  humans  were  approved,  and  successful  CFTR 
gene  transfer  to  the  respiratory  tracts  of  cystic  fibrosis 
patients  was  soon  accomplished.132  133  As  of  October 

1994,  more  than  40  human  subjects  have  participated  in 
gene  transfer  trials  in  the  United  States,  the  United 
Kingdom,  and  France.  A thorough  account  of  the  current 
state  of  cystic  fibrosis  gene  transfer  and  the  obstacles 
encountered  was  recently  published.134 

Adenovirus  is  tropic  for  respiratory  lung  epithelium 
and  in  theory  is  an  elegant  vector  for  gene  transfer  to  the 
respiratory  tract.  Adenoassociated  virus  is  also  naturally 
tropic  for  the  lung,  and  in  the  absence  of  a helper  virus, 
its  genome  remains  incorporated  into  the  host  DNA. 
Because  of  the  natural  tropism  of  these  vectors,  their 
ability  to  target  airway  cells  is  high. 

Liposomal  vectors,  on  the  other  hand,  are  artificial 
lipid  vesicles  that  spontaneously  fuse  with  host  cell 
membranes  to  transfer  DNA  into  a cell.  There  may  be 
less  inflammatory  cell  effect  with  these  vectors  than 
with  viral  vectors.  The  efficiency  of  the  delivery  of  lipo- 
some vectors  is  high,  but  the  expression  of  CFTR  and 
reporter  genes  is  low.135  This  may  be  due  to  an  inefficient 
transport  of  DNA  from  the  cytoplasm  to  the  nucleus.136 

Correction  of  the  abnormal  transmembrane-potential 
difference,  CFTR  gene  expression,  and  normalized  ion 
transport  may  be  used  to  demonstrate  the  efficiency  of 
human  gene  transfer.137  138  Although  these  techniques  are 
sensitive  and  appropriate  for  the  study  of  gene  transfer,  it 
is  unknown  how  widespread  a change  in  potential  differ- 
ence or  CFTR  expression  is  necessary  to  effect  objective 
clinical  improvement.  Because  research  into  the  field  of 
gene  transfer  is  young,  no  studies  have  yet  been  done 


with  the  goal  of  demonstrating  improvements  in  FEV,  or 
changes  in  the  viscoelastic  properties  of  sputum. 

The  targeting  of  gene  transfer  may  prove  to  be  an 
obstacle.  The  CFTR  gene  is  preferentially  expressed  in 
the  submucosal  glands  of  bronchi,  especially  in  the  ducts 
and  serous  gland  cells,  and  is  expressed  at  only  low  lev- 
els in  the  respiratory  tract  surface  epithelium.11  In  the 
distal  airways,  CFTR  is  not  expressed  in  ciliated  cells, 
but  is  detected  in  subpopulations  of  epithelial  cells  in 
bronchiolar-alveolar  tissues.139  All  cells  in  the  airway 
appear  to  be  possible  targets  for  CFTR  gene  transfer.  It 
is  unknown,  however,  whether  the  prolonged  expression 
of  CFTR  in  airway  cells  other  than  the  submucosal 
glands  will  sufficiently  correct  the  pathophysiologic 
defect  and  effect  a change  in  clinical  status.  Questions 
regarding  the  efficiency  of  gene  transfer  to  submucosal 
glands  are  beginning  to  be  answered;  human  airway 
xenografts  in  immunodeficient  mice  have  been  used  to 
demonstrate  that  the  penetration  of  viral  particles,  rather 
than  tropism,  is  particularly  important  for  gene  transfer 
into  these  gland  cells.140 

Viral  vectors  are  also  not  without  their  adverse 
effects.  The  histologic  examination  of  nonhuman  pri- 
mates receiving  high-dose  first-generation  adenovirus 
vectors  shows  peribronchial,  perivascular,  and  alveolar 
space  mononuclear  cell  infiltrates.  Measurable  increases 
in  cytokines,  including  interleukins- 1 and  -8,  are  detect- 
ed in  bronchoalveolar  lavage  fluid,  although  no  changes 
are  noted  within  the  parenchyma.  Lower  doses  of  vector, 
equivalent  to  those  experimentally  used  in  humans,  do 
not  result  in  cytokine  or  inflammatory  cell  responses, 
although  antiadenovirus  antibodies  develop.141  Second- 
generation  adenovirus  vectors  not  containing  genes 
encoding  viral  proteins  may  ameliorate  the  T-cell 
response,  but  the  antibody  response  is  produced  in 
response  to  the  viral  proteins  of  the  transferred  viruses.142 
Thus,  alterations  of  the  vector  genome  may  have  little 
effect  on  the  development  of  antibodies  that  block  sub- 
sequent in  vivo  uptake  of  vector.143  In  addition  to  an 
immune  response,  adenoviral  vectors  induce  a slowing 
of  airway  epithelial  cell  proliferation  through  an  appar- 
ent alteration  of  cell  cycle  regulation  and  increase  the 
commitment  to  an  apoptotic  death.144  These  factors  help 
explain  why  CFTR  expression  in  human  gene  transfer 
subjects  has  not  been  prolonged.  Insertional  mutagene- 
sis is  not  a risk  with  adenovirus  vectors,  but  is  possible 
with  adenoassociated  virus  vectors.145 

Neither  gene  transfer  to  the  respiratory  tracts  of  per- 
sons with  cystic  fibrosis  nor  lung  transplantation  will 
correct  the  hepatobiliary  disease  that  affects  about  20% 
of  patients80  and  is  the  cause  of  death  in  about  2%.4 
Successful  gene  transfer  to  the  biliary  epithelium  has 
been  achieved  in  vivo  in  rats  using  retrograde  infusion 
through  the  common  bile  duct146  and  in  vitro  with  human 
intrahepatic  biliary  epithelial  cell  lines  using  adenovirus 
vectors.147  As  has  been  the  case  with  airway  gene  trans- 
fer, the  intrahepatic  biliary  epithelial  cells  did  not  exhib- 
it prolonged  CFTR  function. 
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Conclusion 

Many  important  questions  remain  regarding  our 
understanding  of  the  CFTR  gene  and  how  best  to  transfer 
it  into  epithelial  cells  of  relevance  in  patients  with  cystic 
fibrosis.  It  is  perhaps  unjustified  to  think  that  gene  thera- 
py will  have  a major  effect  on  life  expectancy  in  the  near 
future.  Meanwhile,  the  development  of  the  next  genera- 
tion of  agents  that  target  the  ion  transport  defect  of  cystic 
fibrosis  represents  an  important  focus.  Are  there  other 
means  of  controlling  airway  surface  liquid  composition? 
Can  the  new  sputum-active  agents  improve  survival,  or 
will  other  novel  therapies  directed  against  airway  infec- 
tion and  inflammatory-immune  processes  be  necessary? 
While  we  ask  these  and  other  questions,  an  ever-increas- 
ing population  of  cystic  fibrosis  patients  is  growing  older, 
attending  school,  working,  coping  with  the  challenging 
socioeconomic  problems  related  to  their  disease  and  to 
health  care  delivery  systems,  and  in  some  cases  having 
families.  As  in  the  1960s,  the  mission  of  clinicians  treat- 
ing these  patients  continues  to  be  the  improvement  of  air- 
way clearance  and  nutrition  and  the  treatment  of  airway 
infection  and  inflammation.  In  patients  with  severe  lung 
disease  and  the  appropriate  socioeconomic  conditions, 
lung  transplantation  is  an  additional  management  option. 
Despite  the  remarkable  advancement  of  the  understand- 
ing of  CFTR,  approaches  for  correcting  the  genetic  defect 
will  continue  to  be  challenging,  with  gene  therapy  unlike- 
ly to  affect  the  lives  of  today’s  cystic  fibrosis  adults.  Thus, 
the  careful  application  of  other  supportive  interventions 
should  remain  the  focus  of  clinical  care  for  the  1990s. 

National  Resources  for  Physicians  and 
Patients  With  Cystic  Fibrosis 

Cystic  Fibrosis  Foundation 
693 1 Arlington  Rd 
Bethesda,  MD  20814 
(301)  951-4422 
Phone:  1 -800-FIGHT  CF 
Fax:  (301)  951-6378 

This  is  an  excellent  resource  for  patients  with  cystic 
fibrosis  and  their  physicians.  It  coordinates,  supports, 
and  accredits  cystic  fibrosis  centers  nationwide  and  pro- 
vides funds  to  support  clinical  and  basic  science 
research.  An  annual  conference  is  held  each  October 
emphasizing  all  aspects  of  cystic  fibrosis  care. 

International  Association  of  Cystic  Fibrosis  Adults 
Barbara  L.  Palys 
82  Ayer  Rd 

Harvard,  MA  01451-1409 
Internet:  bpalys@genesis.tiac.net 

This  organization  is  run  by  adults  with  cystic  fibrosis 
dedicated  to  enhancing  the  exchange  of  information 
within  the  world’s  adult  cystic  fibrosis  community.  It 
publishes  a quarterly  newsletter  (circulation  23,500) 
and  organizes  biennial  international  conferences  for 
adults  with  cystic  fibrosis. 


Cystic  Fibrosis  Research,  Inc 
560  San  Antonio  Rd,  Ste  103 
Palo  Alto,  CA  94306-4349 
Phone:  (415)  856-0546 
Fax:  (415)  856-0554 
Internet:  cfri@netcom.com 

This  organization  is  dedicated  to  raising  funds  to 
support  research  and  educational  programs.  It  publish- 
es educational  brochures  and  a newsletter  (circulation 
13,000)  and  sponsors  an  annual  educational  conference 
and  cystic  fibrosis  summer  camp  in  addition  to  quarter- 
ly support-group  meetings. 
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THE  ATTENDANT 


The  Demerol  holds  her  in  its  cool  clasp. 

She  snorts,  then  starts, 

as  if  someone  else  in  the  bed  made  the  sound. 

I watch  her  sleep  and  see  her  dream. 

She  talks,  her  eyebrows  raised — 
then  frowns,  arguing 
against  what’s  done. 

I see  how  temperament 
is  not  a veneer, 

but  rather  lies  in  the  grain  of  the  wood, 
set  down  in  good  and  bad  times. 

At  the  very  last,  the  personality  will  be  present, 
insistent  on  saying  its  piece. 

And  the  sweet  soul, 

tolerant  to  the  end, 

will  let  it  have  that  say — 

then  calmly  will  rise 

to  tuck  in  the  covers, 

and  bend  to  kiss  the  fevered  cheek. 


KAREN  KESKINEN© 
Turlock,  California 
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Endemic  Mycosis  Complicating  Human 
Immunodeficiency  Virus  Infection 

GEORGE  A.  SAROSI,  MD,  Indianapolis,  Indiana,  and  SCOTT  F.  DAVIES,  MD,  Minneapolis,  Minnesota 

Persons  infected  with  the  human  immunodeficiency  virus  are  prone  to  the  development  of  many 
fungal  diseases.  Normal  hosts  with  intact  immunity  usually  recover  from  infection  by  these  less- 
invasive  fungi.  In  persons  with  compromised  T-cell-mediated  immunity,  however,  widespread 
dissemination  from  a pulmonary  focus  occurs.  In  this  review,  we  discuss  the  epidemiology,  clinical 
manifestations,  diagnosis,  and  treatment  of  the  three  major  North  American  mycoses,  histoplasmo- 
sis, blastomycosis,  and  coccidioidomycosis.  In  most  cases,  amphotericin  B is  the  initial  drug  of  choice, 
followed  by  one  of  the  azoles  for  lifelong  maintenance  therapy. 

(Sarosi  GA,  Davies  SF:  Endemic  mycosis  complicating  human  immunodeficiency  virus  infection.  West  J Med  1996; 
164:335-340) 


Among  many  thousands  of  fungi  existing  in  nature, 
fewer  than  100  have  been  associated  with  human 
illness.  Most  of  these  cause  disease  only  on  the  skin 
because  this  organ,  with  its  large  surface  area,  has  the 
greatest  environmental  contact  with  these  organisms. 
The  second  great  contact  between  humans  and  the  envi- 
ronment are  the  lungs.  A large  number  of  fungal  spores 
are  inhaled  daily,  but  clinical  illness  produced  by  these 
organisms  is  uncommon. 

Fungal  diseases  can  be  divided  into  two  broad 
groups:  diseases  caused  by  normally  pathogenic  fungi, 
and  a second  group  caused  by  fungi  of  lesser  invasive- 
ness that  produce  disease  only  in  hosts  whose  immune 
defenses  have  been  compromised.  The  pathogenic  fungi 
include  the  four  major  endemic  mycoses,  histoplas- 
mosis, blastomycosis,  coccidioidomycosis,  and  paracoc- 
cidioidomycosis, that  cause  disease  in  their  respective 
endemic  areas.  Cryptococcosis,  the  fifth  major  patho- 
genic fungal  disease,  is  distributed  worldwide.  Other 
fungal  diseases  have  recently  come  to  medical  attention, 
but  their  relative  rarity  and  their  poorly  understood 
ecologic  niche  prevent  a more  thorough  discussion  at 
this  time.  Such  a fungus  is  Penicillium  marneffei, 
recently  described  in  Thailand  and  other  countries  in 
Southeast  Asia. 

The  endemic  mycoses  share  a single  important  fea- 
ture. If  their  infecting  particles  are  not  cleared  by  non- 
specific host  defenses,  they  convert  to  an  invasive  or 
tissue  phase  that  is  resistant  to  killing  by  nonimmune 
phagocytes,  both  neutrophils  (polymorphonuclear 
[PMN])  and  macrophages.1  In  the  United  States,  histo- 
plasmosis,2 blastomycosis,3  and  coccidioidomycosis4'5 
are  common,  whereas  paracoccidioidomycosis  exists 


exclusively  in  South  and  Central  America  and  will  not 
be  discussed  further.6 

These  endemic  mycoses  cause  infection  in  any  nonim- 
mune host;  the  eventual  control  and  elimination  of  the 
fungi  require  the  development  of  specific  T-cell-mediated 
immunity.  Normal  hosts  with  intact  T-cell-mediated 
immunity  usually  recover  from  primary  infection  by  any  of 
these  fungi,  unless  the  infecting  dose  is  overwhelming.3'8 

Opportunistic  invasive  fungal  infections,  which 
include  aspergillosis,  pseudallescheriasis,  and  mucor- 
mycosis, are  caused  by  fungi  that  are  ubiquitous  in 
nature.  Unlike  spores  of  normally  pathogenic  fungi  that 
cannot  be  killed  by  nonimmune  phagocytosis,  inhaled 
spores  of  the  opportunistic  fungi  are  easily  dealt  with  by 
PMNs  and  alveolar  macrophages.1  Progressive  infection 
by  these  fungi  takes  place  only  when  the  number  or 
function  of  these  phagocytes  is  impaired.910  Although 
disturbances  of  T-cell-mediated  immunity  also  play  a 
role  in  allowing  systemic  infections  to  occur,  these 
infections  are  rare  even  in  patients  with  profoundly 
altered  T-cell-mediated  immunity,  unless  there  is  a con- 
comitant alteration  in  the  number  or  function  of  PMNs 
and  macrophages.11  Thus,  invasive  disease  produced  by 
these  fungi  seldom  develops  in  patients  infected  with  the 
human  immunodeficiency  virus  (HIV).12  Most  HIV- 
infected  patients  in  whom  invasive  aspergillosis  devel- 
ops have  substantial  alterations  in  PMN  number  and 
function,  although  a few  patients  have  been  described 
who  have  no  obvious  phagocyte  defect.13  Diseases 
caused  by  these  organisms  will  not  be  dealt  with  in  this 
article,  nor  will  we  discuss  infection  with  Candida 
species.  Mucosal  infection  with  Candida  species  (con- 
trolled by  T-cell-mediated  immunity)  is  extremely 


From  the  Santa  Clara  Valley  Medical  Center.  San  Jose,  and  the  Stanford  University  School  of  Medicine.  Stanford.  California  (Dr  Sarosi);  and  the  Pulmonary 
Service.  Hennepin  County  Medical  Center.  University  of  Minnesota  Medical  School,  Minneapolis  (Dr  Davies).  Dr  Sarosi  is  now  at  the  Roudebush  Veterans  Affairs 
(VA)  Medical  Center,  Indianapolis.  Indiana. 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 

BAL  = bronchoalveolar  lavage 

CF  = complement  fixation 

HIV  = human  immunodeficiency  virus 

HPA  = histoplasma  polysaccharide  antigen 

PMN  = polymorphonuclear  neutrophil 


common  in  patients  with  the  acquired  immunodeficien- 
cy syndrome  (AIDS),  but  deep  invasion  (controlled  by 
phagocytes)  is  remarkably  uncommon. 

The  three  major  endemic  mycoses  of  North  America, 
histoplasmosis,  blastomycosis,  and  coccidioidomycosis, 
share  a number  of  features.  All  are  soil  organisms; 
human  infection  occurs  when  the  fungal  spores  are 
inhaled.  For  the  vast  majority  of  patients,  the  portal  of 
entry  is  the  lungs.  All  three  organisms  are  dimorphic. 
They  grow  in  nature  as  hyphae,  and  the  infecting  spores 
are  small,  ideally  sized  to  reach  the  terminal  alveoli. 
Histoplasma  capsulation  and  Blastomyces  dermatitidis 
are  thermal  dimorphs.  After  entering  a mammalian  host 
with  an  average  body  temperature  of  37°C  (98.6°F),  the 
inhaled  spores  promptly  convert  to  their  tissue-invasive 
phase,  which  are  single  budding  yeasts.  Coccidioido- 
myces  immitis  is  also  a dimorphic  organism,  but  in  this 
instance  the  invasive  phase  is  a giant  spherule,  rather 
than  a single  budding  yeast.  The  change  of  form  is  not 
mediated  by  temperature  alone,  and  the  organism  is 
sometimes  called  a tissue  dimorph. 

The  primary  pulmonary  infection  of  these  fungi 
in  nonimmunocompromised  hosts  is  usually  a self- 
limited  disease.  Only  when  specific  T-cell-mediated 
immunity  is  depressed  do  these  organisms  become  high- 
ly invasive,  resulting  in  widespread  dissemination  from 
a pulmonary  focus. 

The  endemic  mycoses  exist  in  well-defined  geo- 
graphic areas.  Histoplasmosis  exists  in  the  south-central 
United  States,  especially  along  major  rivers.2  Blasto- 
mycosis is  coendemic  over  most  of  this  area,  but  extends 
further  north  to  include  Wisconsin,  Minnesota,  and  adja- 
cent Canadian  provinces.3  This  organism  also  is  concen- 
trated along  waterways.  Coccidioidomycosis  is  endemic 
in  the  desert  Southwest,  roughly  corresponding  to  the 
area  of  the  Lower  Sonoran  Life  Zone.  This  area,  as  high 
as  1,067  m (3,500  ft)  elevation,  is  the  home  of  the  fun- 
gus. Geographically  this  area  encompasses  west  Texas, 
parts  of  New  Mexico,  the  desert  part  of  Arizona,  and 
the  southern  part  of  the  Central  Valley  of  California.  In 
addition,  adjacent  areas  of  northern  Mexico  are  also 
highly  endemic.4,5 

The  histopathology  of  the  primary  infection  is  differ- 
ent among  the  various  fungi.  The  histopathology  of 
histoplasmosis  is  primarily  granulomatous,  without  a 
PMN  infiltrate.7  Primary  lesions  of  blastomycosis  and 
coccidioidomycosis  are  usually  pyogranulomatous.  In 
addition  to  granulomas,  PMNs  persist  in  greater  or  less- 
er numbers  during  active  infection.3'5 


Flistoplasmosis  in  the  Acquired 
Immunodeficiency  Syndrome 

Following  the  inhalation  of  the  infecting  spores,  an 
area  of  pneumonitis  develops,  usually  in  the  better-ven- 
tilated lower  zones  of  the  lung.  During  the  preimmune 
phase  of  the  infection,  the  organism  gains  access  to  the 
circulation  through  the  lymphatics  and  disseminates 
widely  throughout  the  body,  where  it  is  taken  up  by  cells 
of  the  reticuloendothelial  system.  With  the  development 
of  cell-mediated  immunity,  the  now  “armed”  macro- 
phages are  able  to  kill  the  ingested  fungi,  leading  to  the 
production  of  granulomas  and  eventually  healing  by 
fibrosis.7  It  is  easy  to  understand  why  in  patients  whose 
T-cell-mediated  immunity  has  been  altered  by  HIV 
infection,  progressive  dissemination  by  H capsulation  is 
especially  prone  to  develop. 

The  primary  infection  in  normal  hosts  is  usually  a 
self-limited  illness.  The  acute  phase  of  the  illness  fre- 
quently presents  with  influenza-like  symptoms,  but  the 
patient  recovers  quickly.  Sputum  production  is  uncom- 
mon, and  the  vast  majority  of  infected  persons  never 
come  to  medical  attention  due  to  rapid  spontaneous 
recovery.  In  patients  with  far-advanced  HIV  infection, 
unchecked  progressive  dissemination  takes  place  that 
may  kill  the  host. 

Progressive  Disseminated  Histoplasmosis 

Progressive  disseminated  histoplasmosis  may  take 
two  different  forms.  In  adults  with  immunosuppression 
not  due  to  AIDS  and  young  children,  there  is  poor  gran- 
uloma formation  in  response  to  the  infection.14  The 
organism  rapidly  proliferates.  This  form  of  the  disease 
mimics  lepromatous  leprosy.  Because  of  its  propensity 
to  infect  young  children,  this  form  of  disseminated  histo- 
plasmosis has  been  referred  to  as  the  “infantile”  form  of 
the  disease.  In  older  patients,  progressive  disseminated 
histoplasmosis  is  a disease  with  a much  slower  pace; 
granulomas  are  well  formed  throughout,  and  only  a rare 
organism  may  be  seen.14  This  form  of  the  disease  has 
been  compared  with  the  tuberculous  form  of  leprosy. 
Even  before  the  onset  of  the  HIV  pandemic,  the  infantile 
form  of  progressive  disseminated  histoplasmosis  was 
seen  almost  exclusively  in  immunologically  altered 
patients,  especially  in  persons  receiving  high-dose  glu- 
cocorticoids or  immunosuppressive  therapy  by  cytotox- 
ic agents.15,16  The  pace  of  the  disease  is  rapid  due  to  the 
unchecked  proliferation  of  a large  number  of  histoplas- 
ma yeasts. 

Progressive  disseminated  histoplasmosis  was  report- 
ed in  HIV-infected  patients  as  early  as  1981, 17  but  it  was 
not  until  1987,  following  the  reports  of  an  increasing 
number  of  cases  of  the  disease  in  HIV-infected  patients, 
that  it  was  accepted  as  an  AIDS-defining  illness.18 
Clinically  and  histopathologically,  progressive  dissemi- 
nated histoplasmosis  in  patients  with  AIDS  resembles 
the  infantile  form  of  the  disease. 
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Progressive  Disseminated  Histoplasmosis 
in  the  Acquired  Immunodeficiency 
Syndrome 

Epidemiology 

Unlike  the  primary  form  of  histoplasmosis,  which 
occurs  either  sporadically  or  in  point-source  outbreaks 
in  the  recognized  endemic  area,  progressive  disseminat- 
ed histoplasmosis  in  AIDS  has  been  described  both 
within  the  endemic  area  and  with  increasing  frequency 
outside  the  endemic  area.  Early  reports  first  drew  atten- 
tion to  the  association  of  HIV  infection  with  this  disease 
in  heavily  endemic  parts  of  the  United  States.19-20  Shortly 
after,  however,  a number  of  reports  appeared  in  the  liter- 
ature describing  cases  of  the  disease  in  areas  of  the 
United  States  not  considered  endemic.  Careful  epidemi- 
ologic investigation  of  the  involved  patients  revealed 
that  all  had  previously  resided  in  areas  known  to  be 
endemic  for  histoplasmosis.21  On  the  East  Coast  of  the 
United  States,  most  patients  with  progressive  dissemi- 
nated histoplasmosis  and  AIDS  had  previously  resided 
in  Puerto  Rico  and  other  Caribbean  islands,  whereas  on 
the  West  Coast,  most  had  resided  previously  in  the 
Midwest  and  south-central  United  States.  The  incidence 
of  the  disease  in  AIDS  is  highly  variable  from  location 
to  location.  From  series  described  from  Dallas22  and 
Houston,23  on  the  fringes  of  the  recognized  endemic 
area,  the  dual  infection  occurs  in  about  5%  of  patients 
known  to  have  AIDS.  In  more  heavily  endemic  areas  of 
the  United  States,  such  as  Indianapolis,  Indiana,  pro- 
gressive disseminated  histoplasmosis  has  developed  in  a 
much  larger  percentage  of  AIDS  patients.  In  one  report, 
the  disease  was  described  in  27%  of  such  patients.24  By 
comparison,  cryptococcal  meningitis  involves  6%  to 
10%  of  AIDS  patients  throughout  the  United  States.25 

Pathophysiology 

The  ongoing  epidemic  of  histoplasmosis  in 
Indianapolis  has  shown  that  when  HIV-infected  patients 
come  in  contact  with  the  fungus  for  the  first  time,  wide- 
spread disseminated  disease  will  occur.24  On  the  other 
hand,  patients  with  disseminated  histoplasmosis  diag- 
nosed in  nonendemic  areas  who  uniformly  give  a past 
history  of  residence  in  endemic  areas  likely  are  reacti- 
vating latent  disease  from  remote  exposure.21  Further 
supporting  the  concept  of  endogenous  reactivation  in 
these  patients  is  that  in  many  the  chest  radiograph  is  nor- 
mal during  the  initial  presentation  of  the  disease.26 

Clinical  Manifestations 

The  clinical  presentation  of  progressive  disseminated 
histoplasmosis  complicating  AIDS  is  nonspecific.  It 
is  similar  to  many  other  opportunistic  infections  compli- 
cating the  course  of  HIV  infection.  In  published  reviews 
of  the  disease  in  patients  with  AIDS,  fever  and  weight 
loss  were  the  most  common  symptoms,  occurring 
in  about  75%  of  patients.24-26  Physical  examination  is 
frequently  unrevealing,  although  hepatosplenomegaly 
may  occur  in  as  much  as  25%  of  patients.24-26  Lymph- 


adenopathy  may  occur  in  a small  fraction.  Routine  labo- 
ratory test  results  are  also  nonspecific,  although  many 
patients  show  anemia,  leukopenia,  and  thrombocytope- 
nia. All  of  these  cytopenias  are  frequently  seen  in 
patients  receiving  zidovudine  therapy.  The  chest  radi- 
ograph at  presentation  may  range  from  normal  to  diffuse 
reticulonodular  infiltrates.26  Ultimately,  virtually  all 
patients  show  a diffuse  reticulonodular  picture.  Res- 
piratory symptoms,  such  as  cough  and  dyspnea,  are  far 
more  likely  to  occur  in  patients  with  diffuse  infiltrate. 
Uncommon  sites  of  involvement  include  gastrointestinal 
ulcers,27  intracerebral  lesions  and  meningitis,28  and  skin 
ulcers.26  In  patients  whose  illness  is  rapidly  progressive, 
the  features  of  disseminated  intravascular  coagulation 
have  been  recognized.  This  latter  manifestation  tends  to 
carry  an  extremely  poor  prognosis.24 

Diagnosis 

A prompt  diagnosis  requires  a high  degree  of  suspi- 
cion. The  goal  is  to  identify  the  infecting  organism 
quickly  from  biologic  material.  The  organisms  may  be 
seen  circulating  in  peripheral  blood  within  phagocytes. 
The  peripheral  blood  smear  should  be  diligently 
searched  in  all  febrile  AIDS  patients.29  When  looked  for, 
the  characteristic  intracellular  yeast  can  be  found  in 
close  to  half  the  patients.  In  one  series,  12  of  26  patients 
had  recognizable  yeasts  of  H capsulation  in  peripheral 
blood,  and  in  an  astonishing  10  of  12,  the  peripheral 
blood  film  was  the  first  hint  of  the  fungal  cause  of  the 
febrile  illness.22  The  organism  is  readily  recovered  from 
blood  cultures,  especially  when  the  lysis  centrifugation 
technique  is  used.  In  a series  from  Indiana  University 
Hospitals,  the  blood  culture  was  positive  in  91%  of  the 
patients  whose  progressive  disseminated  histoplasmosis 
complicated  AIDS.24  Even  though  the  blood  culture  is 
frequently  positive,  perhaps  the  most  rapid  and  sensitive 
test  available  is  the  examination  of  the  bone  marrow.16,23 
The  organisms  are  readily  seen  in  macrophages  with  the 
use  of  either  a silver  stain  or  by  the  periodic  acid-Schiff 
stain.  The  advantage  of  the  bone  marrow  examination  is 
its  simplicity.  The  diagnosis  can  usually  be  established 
within  hours  after  doing  a bone  marrow  biopsy.  The 
organism  may  also  be  recognized  in  bronchoalveolar 
lavage  (BAL)  specimens21  and  in  histopathologic  sec- 
tions prepared  from  biopsies  of  skin,  lymph  nodes,  or 
other  tissues. 

Serologic  testing  is  frequently  extremely  helpful.  The 
immunodiffusion  and  complement  fixation  (CF)  tests 
are  frequently  positive;  when  used  together,  these  sero- 
logic tests  will  identify  about  80%  of  involved  patients.24 
The  main  drawbacks  to  the  use  of  these  serologic  tests 
are  poor  sensitivity  early  in  the  illness,  poor  sensitivity 
in  the  most  severely  immunosuppressed,  and  a long 
turnaround  time.  The  best  single  serologic  test  is  mea- 
surement of  the  histoplasma  polysaccharide  antigen 
(HPA)  level  by  radioimmunoassay.*  In  one  series,  the 

*The  test  is  performed  by  the  Histoplasmosis  Reference  Laboratory,  1001  W 
10th  St,  OPW441,  Indianapolis,  IN  46202-2879;  phone  1-800-HISTO-DG. 
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test  was  positive  in  the  urine  of  70  of  72  HIV-infected 
patients  with  disseminated  histoplasmosis.'"  This  test  is 
useful  both  for  diagnosis  and  for  monitoring  treatment 
response  and  early  relapse.'1  The  measurement  of  HPA 
is  extremely  valuable  in  AIDS  patients  with  this  disease 
because  the  burden  of  organisms  is  so  high.  The  test  is 
not  as  useful  in  other  forms  of  histoplasmosis,  especial- 
ly in  more  immunocompetent  hosts. 

Treatment 

Similar  to  many  other  opportunistic  infections  com- 
plicating AIDS,  progressive  disseminated  histoplasmo- 
sis cannot  be  “cured.”  Following  the  successful  initial 
induction  of  treatment,  lifelong  suppressive  therapy  is 
needed.  The  incidence  of  relapse  is  unacceptably  high  in 
patients  who  do  not  receive  long-term  suppressive  ther- 
apy. This  was  clearly  established  early  during  the  epi- 
demic, when  upward  of  50%  of  patients  suffered  a 
relapse  after  an  initially  successful  treatment  course.2" 

The  mainstay  of  therapy  for  the  disease  in  patients 
with  AIDS  is  still  amphotericin  B.  Although  the  exact 
dose  required  for  stabilizing  a patient  is  unknown,  most 
agree  that  an  initial  induction  course  of  between  500  and 
1,000  mg  should  be  given  until  a patient  is  clinically 
stable.24-26  This,  then,  can  be  followed  by  itraconazole, 
200  mg  twice  a day  for  the  life  of  the  patient.'2  Recent 
information  shows  that  stable  patients  with  progressive 
disseminated  histoplasmosis  complicating  AIDS  may  be 
treated  safely  with  itraconazole  as  primary  therapy. 
These  patients  should  receive  the  drug  in  a dose  of 
200  mg  twice  a day  for  life.”  Fluconazole  has  also  been 
tried  for  long-term  maintenance,  but  it  is  not  as  effective 
as  itraconazole. 

Blastomycosis 

Blastomycosis  is  an  uncommon  disease  even  in  its 
endemic  area.  Blastomycosis  complicating  AIDS  is  an 
extremely  uncommon  infection,  with  only  one  large 
series'4  and  occasional  additional  cases  reported  in  the 
literature. 

Epidemiology  and  Pathogenesis 

Because  of  the  small  number  of  cases  described,  it  is 
difficult  to  discuss  the  epidemiology.  Whereas  many 
cases  of  dual  infection  (HIV  and  blastomycosis)  were 
reported  from  areas  known  to  be  endemic  for  the  fungus, 
a number  of  patients  were  seen  in  areas  normally  con- 
sidered outside  the  endemic  zone.'4  Although  it  is  possi- 
ble that  some  patients  recognized  outside  the  endemic 
area  were  incubating  their  primary  infection  before  the 
development  of  overt  clinical  illness,  many  had  been 
away  from  all  possible  contact  with  the  endemic  area  for 
several  years.  Thus,  it  is  likely  that  HIV-infected  patients 
may  reactivate  previously  dormant  foci  of  blastomycosis 
once  T-cell-mediated  immunity  fails. 

Clinical  Manifestations 

The  spectrum  of  disease  of  blastomycosis  is  variable. 
It  ranges  from  an  indolent,  slowly  progressive  pul- 


monary disease  to  a rapidly  disseminating  and  fatal  ill- 
ness involving  many  organs.  The  lungs  are  usually 
involved.  Radiographic  manifestations  of  the  disease  are 
variable,  ranging  from  segmental  or  lobar  infiltrates  to  a 
large  number  of  moderately  sized  pulmonary  nodules.  In 
a few  patients  with  rapidly  progressive  and  widely  dis- 
seminated disease,  the  radiograph  shows  rapidly  evolv- 
ing reticulonodular  infiltrates,  indistinguishable  from 
progressive  disseminated  histoplasmosis  or  Pneumo- 
cystis carinii  pneumonia.  Fulminant  interstitial  and  mil- 
iary disease  may  also  be  seen,  which  has  on  occasion 
progressed  to  the  adult  respiratory  disease  syndrome. 
Central  nervous  system  involvement  is  common  and  is 
usually  symptomatic.34 

Diagnosis 

The  standard  of  diagnosis  is  cultural  recovery  of  the 
fungus  from  biologic  material,  but  this  is  usually  time- 
consuming.  Direct  visualization  of  the  organism  (a  char- 
acteristic large  yeast  with  a single  broad-necked  bud) 
from  biologic  material,  such  as  BAL  fluid,  or  histo- 
pathologic examination  of  biopsy  material  is  faster.  The 
single  best  test  for  diagnosis  is  the  microscopic  exami- 
nation of  respiratory  specimens  after  10%  potassium 
hydroxide  digestion.3  In  digested  specimens,  other  com- 
ponents of  the  sputum  are  dissolved,  leaving  the  charac- 
teristic yeast  visible.  Good  results  may  also  be  obtained 
by  staining  respiratory  specimens  with  the  Papanicolaou 
stain.35  Standard  serologic  tests  are  not  considered  reli- 
able enough.  When  positive,  they  help  to  focus  the 
search  for  B dermatitidis.36  There  is  no  commercially 
available  skin  test. 

Treatment 

The  mainstay  of  the  treatment  of  patients  with  blas- 
tomycosis and  AIDS  is  still  amphotericin  B.  The  drug 
should  be  used  in  all  patients  where  the  pace  of  the  dis- 
ease is  rapid  and  where  there  is  evidence  of  central 
nervous  system  involvement.34  In  this  subset  of  patients, 
primary  therapy  with  azoles  is  inappropriate.  The  exact 
dose  needed  for  the  stabilization  of  a patient  with  blas- 
tomycosis and  AIDS  is  not  established.  Most  agree  that 
as  much  as  2 grams  of  the  drug  should  be  delivered. 
Following  clinical  stabilization,  the  patient  is  then 
placed  on  a regimen  of  itraconazole,  200  mg  twice  a day, 
which  should  be  maintained  for  the  duration  of  the 
patient’s  life.34-37  Although  suppressive  therapy  with  itra- 
conazole is  successful  in  nonmeningeal  disease,  it  is 
unclear  whether  central  nervous  system  blastomycosis 
can  be  successfully  suppressed  with  oral  azoles.  The  role 
of  fluconazole  is  considered  uncertain  in  this  illness.38 

Coccidioidomycosis 

Epidemiology 

Cases  of  coccidioidomycosis  complicating  AIDS 
have  been  described  with  increasing  frequency  from  the 
endemic  areas  of  the  United  States.  Although  this  com- 
bination of  infections  was  a latecomer  to  opportunistic 
infections  complicating  HIV  infection,  it  has  now 
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assumed  increasing  frequency  as  the  epidemic  has 
moved  inland  from  the  West  Coast.'9  In  the  large  urban 
centers  of  Arizona,  for  example,  coccidioidomycosis  is 
now  the  third  most  frequently  reported  opportunistic 
infection  complicating  AIDS.40 

The  study  of  coccidioidomycosis  is  unique  among 
the  endemic  mycoses  because  of  the  performance  of  a 
carefully  conducted  prospective  study  in  the  Tucson- 
Phoenix  metropolitan  area.  In  this  study,  170  HIV- 
infected  patients  were  observed  from  the  diagnosis  of 
HIV  disease.  The  study  has  shown  that  active  coccidioi- 
domycosis frequently  develops  among  HIV-infected 
patients  living  in  the  endemic  area.  By  the  end  of  3 'A 
years  of  follow-up,  about  25%  of  the  patients  had  active 
disease.  For  most  patients  in  \yhom  active  coccidioi- 
domycosis developed,  the  disease  was  the  result  of  pri- 
mary infection.  For  at  least  two  patients,  however,  the 
disease  was  due  to  reactivation.  These  two  patients  had 
a positive  coccidioidin  skin  test  on  enrollment  in  the 
study,  and  in  both,  severe  progressive  coccidioidomyco- 
sis developed  during  the  period  of  observation.40 

Pathophysiology 

From  the  above-mentioned  large  cohort  study,  it 
appears  that  with  decreasing  T-cell-mediated  immunity, 
the  risk  of  acquiring  a progressive  infection  increases. 
The  major  risk  for  the  development  of  progressive  coc- 
cidioidomycosis was  a CD4  count  of  less  than  250  X 109 
per  liter.  Surprisingly,  the  length  of  residency  in  the 
endemic  area  was  not  correlated  with  the  development 
of  active  disease.3940 

Clinical  Manifestations 

The  clinical  manifestation  of  coccidioidal  infection 
occurring  among  HIV-infected  patients  depends  on  a 
patient’s  CD4  count  at  the  time  of  diagnosis.  In  patients 
with  normal  or  near-normal  CD4  counts,  the  infection 
resembles  the  disease  seen  in  immunologically  intact 
persons.  The  infection  may  produce  single  nodules,  cav- 
ities, or  infdtrates  that  are  indistinguishable  from  those 
seen  in  normal  hosts.  In  most  of  these  patients,  the 
course  of  the  coccidioidal  infection  is  mild.39 

In  patients  with  more  severe  immunosuppression, 
active  coccidioidomycosis  frequently  occurs  as  a fulmi- 
nant respiratory  infection.  Symptoms  are  fever,  weight 
loss,  and  cough  productive  of  mucopurulent  sputum.3940 

Coccidioidomycotic  meningitis  is  fairly  common.  In 
a large  series  reported  from  Phoenix,  14  of  91  patients 
with  AIDS  and  coccidioidomycosis  had  meningitis.41 
Symptoms  are  variable,  ranging  from  minimal  alter- 
ations in  the  level  of  cognition  to  the  rapid  development 
of  coma.  Whereas  in  many  patients  the  chest  radiograph 
is  abnormal,  in  some  patients  the  sole  manifestation  of 
the  infection  is  meningitis.  In  the  endemic  area,  the  diag- 
nostic suspicion  must  be  great  to  facilitate  timely  diag- 
nosis. Early  lumbar  puncture  should  be  considered  in  all 
patients  in  the  high-risk  group  who  present  with  even 
minimal  alteration  in  cognition. 

The  chest  radiograph  is  highly  variable.  Among 
patients  without  severe  immunocompromise,  the  radi- 


ographic picture  of  coccidioidomycosis  is  similar  to  that 
seen  in  a normal  host.  In  patients  with  more  severely 
impaired  immunity,  the  characteristic  pattern  is  either  a 
diffuse  macronodular  infdtrate  or  a diffuse  reticulonodu- 
lar  infiltrate,  indistinguishable  from  P carinii  pneumonia 
or  progressive  disseminated  histoplasmosis.  Survival 
among  patients  with  the  severe  form  of  pulmonary  dis- 
ease has  been  poor.39'41 

Diagnosis 

Diagnosis  requires  a high  degree  of  suspicion,  espe- 
cially in  patients  coming  to  medical  attention  outside  the 
endemic  area.  Physicians  caring  for  HIV-infected 
patients  must  obtain  a careful  travel  history  so  as  not  to 
miss  regionally  acquired  diseases  far  removed  from  their 
endemic  area.  The  cornerstone  of  diagnosis  is  either  cul- 
tural recovery  of  the  organism  or  its  visualization  in 
respiratory  secretions  or  histopathologic  specimens. 
Although  endospores  may  be  seen  in  expectorated  spu- 
tum or  in  respiratory  secretions  obtained  by  BAL,  either 
by  the  use  of  10%  potassium  hydroxide  digestion  or  by 
the  Papanicolaou  technique,  the  diagnostic  sensitivity  is 
low  and  is  greatly  dependent  on  the  expertise  of  a labo- 
ratory. In  a recently  completed  study,  cytologic  identifi- 
cation of  spherules  by  either  technique  occurred  in  about 
40%  of  the  proven  cases.42  Cultural  recovery  of  the 
organism  is  more  common,  but  requires  a lengthy  peri- 
od of  incubation.  Generally  speaking,  when  the  pace  of 
the  disease  is  rapid  and  simple  cytologic  examination  is 
negative,  one  must  resort  to  transbronchial  biopsy,  and 
should  that  fail,  to  thoracoscopic  or  traditional  open- 
lung  biopsy.  Diagnostic  bronchoscopy  often  reveals 
large  endobronchial  ulcers.  Biopsy  of  these  ulcers  is 
often  positive  for  the  organism. 

Serologic  testing  has  a major  role  to  play  in  the 
diagnosis  of  coccidioidomycosis.  Although  standard 
serologic  tests  may  not  be  positive,  they  are  extremely 
helpful  when  they  are  positive  in  the  appropriate 
patients.40  For  screening,  the  immunodiffusion  test  for 
both  immunoglobulin  M and  G antibodies  should  be 
used,  and  when  positive,  the  CF  serologic  test  should  be 
obtained.  This  CF  test  is  extremely  helpful  and  should  be 
repeated  frequently  during  the  course  of  a patient’s  ill- 
ness. In  addition  to  its  diagnostic  value,  the  CF  test  is 
helpful  in  monitoring  the  progression  of  the  infection. 
Serology  is  the  mainstay  of  diagnosis  in  suspected  cases 
of  coccidioidomycotic  meningitis  because  cultural  recov- 
ery of  the  fungus  is  unreliable.  The  serologic  test  of 
choice  for  the  diagnosis  of  coccidioidomycotic  meningi- 
tis is  the  cerebrospinal  fluid  CF  test. 

Treatment 

All  HIV-infected  patients  with  coccidioidomycosis 
should  be  treated,  and  this  treatment  should  be  main- 
tained for  the  patient’s  life.  Although  exact  recommen- 
dations are  difficult,  most  experts  living  in  the  endemic 
area  recommend  amphotericin  B as  primary  therapy  for 
patients  presenting  with  diffuse  pulmonary  infiltrates.3941 
Due  to  the  extremely  fast  pace  of  the  disease,  the  more 
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slowly  acting  azoles  are  likely  to  fail.  Once  a patient’s 
clinical  course  has  stabilized  on  a regimen  of  ampho- 
tericin B.  it  is  safe  to  switch  to  fluconazole  in  minimum 
doses  of  400  mg  daily.  There  is  some  experience  with 
higher  doses,  but  as  yet.  there  is  no  proof  that  the  higher 
doses  are  more  effective.  In  patients  presenting  with 
focal  pulmonary  lesions  rather  than  the  rapidly  progres- 
sive diffuse  pulmonary  infiltrates,  fluconazole  may  be 
used  as  primary  therapy. 

Ketoconazole  has  been  used  in  the  treatment  of  the 
various  forms  of  coccidioidomycosis,  but  its  effective- 
ness in  HIV-infected  patients  is  difficult  to  evaluate. 
Itraconazole  has  also  been  used  in  some  patients  with 
coccidioidomycosis  and  appears  to  be  effective  in  care- 
fully selected  patients. 

Fluconazole  treatment  of  coccidioidal  meningitis  in 
HIV-infected  patients  has  been  reported  recently. 
Although  most  patients  in  the  study  were  not  HIV- 
infected,  nine  of  the  patients  were,  and  their  response 
was  similar  to  that  in  the  larger  group.  In  this  group,  the 
overall  response  rate  was  79%.43 

The  question  is  frequently  asked  whether  all  HIV- 
infected  patients  with  a positive  coccidioidin  or 
spherulin  skin  test  should  receive  therapy.  Largely  on  the 
basis  of  the  cohort  study  from  Arizona,  it  appears  that 
the  risk  of  active  disease  developing  is  low  enough  that 
treatment  is  not  warranted  until  disease  becomes  appar- 
ent.40 Extreme  vigilance  is  required,  however,  to  monitor 
all  such  patients  to  recognize  and  treat  quickly  reactivat- 
ed disease. 
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Laser  Treatment  of  Genital 
Condylomata  Acuminata 

Genital  condylomata  are  caused  by  the  human  papil- 
lomavirus (HPV),  a heterogeneous  family  of  at  least  34 
distinct  types  of  viruses.  Condylomata,  caused  by  HPV 
types  16,  18,  and  31,  have  been  associated  with  cervical 
cancer  in  women  and  penile  carcinoma  in  men.  Genital 
infections  in  humans  may  present  in  two  structural  forms: 
as  a classical  verrucous  papillary  growth  that  may  range 
from  1 mm  to  several  centimeters  in  diameter,  or  as  a flat 
plaque  that  is  not  visible  to  the  naked  eye.  Women  may 
have  lesions  on  the  cervix,  introitus,  perineum,  and  peri- 
anal region.  In  men,  the  lesions  may  occur  on  the  penile 
shaft,  scrotum,  and  perianal  region.  These  lesions  are  best 
identified  by  magnified  penile  surface  scanning  after  ap- 
plying a 5%  solution  of  acetic  acid  to  the  genitals  and 
identifying  white  plaques  (“acetowhite”)  that  are  known 
to  indicate  infection  with  HPV.  Urethroscopy  is  indicated 
when  patients  have  lesions  on  the  glans  or  at  the  meatus. 

Treatment  modalities  include  the  application  of  a top- 
ical antimetabolite  such  as  fluorouracil  or  podophyllum 
resin,  cryotherapy,  surgical  excision,  electrocautery, 
and  laser  phototherapy.  The  carbon  dioxide  and  the 
neodymium:yttrium-aluminum-garnet  lasers  are  both 
used  for  the  treatment  of  genital  condylomata.  More  than 
90%  of  the  patients  are  treated  under  local  anesthesia  as 
outpatients. 

All  patients  are  reexamined  at  two  months,  and  any 
residual  lesions  are  retreated.  Patients  with  lesions  on  the 
penile  shaft  are  advised  to  use  condoms  for  three  months. 
The  recurrence  rates  for  laser  therapy  vary  from  20%  to 
50%  and  are  about  30%  less  than  recurrence  rates  of  other 
treatment  modalities. 

Laser  phototherapy  for  genital  condylomata  is  a rapid 
and  effective  mode  of  treatment  and  can  be  done  on  an 
outpatient  basis.  The  amount  of  discomfort  after  treat- 
ment is  the  same  as  with  other  methods  of  therapy. 

HARCHARAN  GILL,  MD 

Stanford,  California 
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Should  We  and  Can  We  Cure 
Prostate  Cancer? 

Randomized,  controlled  trials  are  now  underway 
that  will  assess  the  influence  of  prostate  cancer  screening 
on  cancer-related  mortality  and  the  outcomes  of  radical 
prostatectomy  versus  observation  with  delayed  androgen 
deprivation.  Results  are  expected  to  be  available  within  15 
years.  In  the  interim,  millions  of  men  will  have  to  decide 
whether  or  not  to  undergo  diagnosis  and  treatment  of 
prostate  cancer,  which  is  the  second  leading  cause  of  can- 
cer deaths  in  men  in  the  United  States  and  now  kills 
40,000  annually. 

Increasing  information  about  the  use  of  serum 
prostate-specific  antigen  (PSA)  levels  has  been  essential 
to  understanding  many  aspects  of  prostate  cancer.  There 
has  been  concern  that  PSA  testing  might  discover  the 
minute  and  clinically  unimportant  prostate  cancer  often 
found  in  autopsy  series  of  men  older  than  50  and  lead  to 
unnecessary  treatment.  As  many  as  99%  of  tumors  de- 
tected by  elevated  PSA  levels  (>4  ng  per  ml)  or  a digital 
rectal  examination,  however,  have  the  volume  or  grade  of 
clinically  important  cancer.  When  the  PSA  test  is  com- 
bined with  rectal  examination,  two  thirds  of  newly  diag- 
nosed cases  are  found  when  they  are  still  localized, 
whereas  only  a third  were  localized  when  found  before 
using  the  PSA  test.  A single  elevated  PSA  level  has  been 
shown  to  have  a sensitivity  of  73%  for  detecting  prostate 
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cancer  in  the  succeeding  four  years  and  a specificity  of 
91%. 

Prostate-specific  antigen  is  present  in  the  serum  in 
both  free  and  protein-bound  forms.  For  still  obscure  rea- 
sons, benign  glandular  hyperplasia  appears  to  produce  a 
proportionally  greater  amount  of  the  free  form,  and  ade- 
nocarcinoma appears  to  produce  more  of  the  protein- 
bound  form.  This  difference  has  been  exploited  recently 
to  improve  PSA  specificity.  Within  the  total  PSA  range  of 
4 to  10  ng  per  ml.  which  characterizes  most  curable  can- 
cers, the  measurement  of  the  ratio  of  free  to  total  PSA, 
with  a cutoff  of  24%  of  total  PSA  or  lower  warranting 
biopsy,  promises  to  maintain  the  same  sensitivity  while 
improving  the  positive  predictive  value.  It  should  also 
eliminate  the  31%  incidence  of  negative  biopsies  in  men 
with  an  elevated  PSA  level  due  to  prostatic  hyperplasia. 
With  total  PSA  levels  of  greater  than  10  ng  per  ml,  the 
risk  of  prostate  cancer  is  so  high  (and  proportionally  less 
curable)  that  measurement  of  the  free  fraction  adds  little 
to  the  decision  about  prostate  biopsy. 

The  natural  history  of  prostate  cancer  is  now  better 
documented.  Serial  PSA  measurements  demonstrate  that 
untreated  prostate  cancer  is  only  infrequently  latent  and  is 
progressive  in  87%,  albeit  with  a generally  slow  growth 
rate.  Studies  have  shown  that  ten  years  after  diagnosis, 
42%  of  men  with  initially  localized  medium-grade  and 
74%  of  those  with  high-grade  cancer  have  bony  metas- 
tases.  Beyond  ten  years,  prostate  cancer  is  the  cause  of 
death  even  in  56%  of  palliatively  treated  men  who  ini- 
tially had  only  low-stage,  low-grade  cancer.  The  esti- 
mated years  of  life  expectancy  lost  by  men  aged  65  to  75 
with  localized  prostate  cancer  who  are  treated  conserva- 
tively is  as  long  as  five  years  with  medium-grade  and  as 
long  as  eight  years  with  high-grade  cancer. 

In  contrast,  men  with  clinically  organ-confined 
prostate  cancer  who  undergo  radical  prostatectomy  have 
a 79%  undetectable  PSA  rate  at  a mean  three-year  follow- 
up. The  actuarial  progression-free  survival  rate  with  un- 
detectable PSA  levels  at  five  years  is  75%.  Even  with 
high-grade  cancer,  43%  of  those  without  lymph  node 
metastases  who  undergo  radical  prostatectomy  have  un- 
detectable PSA  at  five  years.  These  men  are  apparently 
cured  because  surgical  failure  is  almost  always  mani- 
fested by  detectable  PSA  within  five  years  if  it  is  not  ob- 
scured by  adjuvant  androgen-deprivation  therapy.  The 
reappearance  of  detectable  PSA  more  than  five  years  af- 
ter surgical  treatment  is  rare.  Those  with  detectable  post- 
operative PSA  appear  to  be  subject  to  the  natural  history 
previously  described. 

The  use  of  undetectable  PSA  after  five  years  as  a 
marker  for  surgical  cure  eliminates  concerns  about 
length-  and  lead-time  bias  inherent  in  outcomes  assessed 
by  the  time  to  clinical  progression  or  death.  Because  of 
the  generally  slow  growth  rate  of  localized  prostate  can- 
cer, currently  reported  cancer-related  mortality  rates  are  a 
reflection  of  treatment  decisions  and  interventions  from 
more  than  a decade  ago.  They  do  not  yet  reflect  the  ex- 
pected effect,  as  modern  radical  prostatectomy  and  PSA 
screening  have  been  widely  used  for  less  than  a decade. 


Modern  radical  prostatectomy  has  low  morbidity  and 
mortality.  The  contemporary  operative  mortality  is  less 
than  1 %.  Many  experienced  urologists  are  reporting  con- 
tinence rates  of  95%  and  potency  preservation  rates  of 
70%  in  selected  men  with  good  preoperative  potency  in 
whom  nerve  sparing  was  thought  unlikely  to  compromise 
tumor-free  margins.  Median  total  hospital  stays  of  three 
days  are  increasingly  reported. 

At  this  time,  the  best  available  data  indicate  that  cura- 
tive treatment  of  prostate  cancer  is  both  necessary  and 
possible  in  appropriately  selected  men.  Among  those  with 
clinically  organ-confined  prostate  cancer  who  are  likely 
to  be  at  risk  for  at  least  ten  years,  as  many  as  75%  under- 
going radical  prostatectomy  are  apparently  cured  and  not 
subject  to  the  ominous  future  they  would  otherwise  face. 

VERNON  E.  WELDON,  MD 
San  Rafael,  California 
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Laparoscopic  Burch  Bladder 
Neck  Suspension 

Laparoscopic  surgical  techniques  are  still  evolving  in 
the  field  of  urology.  Some  procedures  have  gained  wide 
acceptance  (such  as  laparoscopic  lymphadenectomy), 
whereas  others  still  remain  cloaked  in  controversy  (laparo- 
scopic nephrectomy  and  varicocelectomy).  A new  urologic 
laparoscopic  procedure  that  is  rapidly  gaining  acceptance 
is  the  laparoscopic  Burch  bladder  neck  suspension. 

Laparoscopic  Burch  bladder  neck  suspension  was 
originally  performed  as  an  intraperitoneal  procedure  that 
in  fact  added  to  morbidity.  The  surgical  approach  to  the 
bladder  neck  area  has  now  moved  to  an  extraperitoneal 
approach.  Surgical  treatment  is  easier,  morbidity  has  de- 
creased, and  the  procedure  is  now  done  on  an  outpatient 
basis.  The  Foley  catheter  can  also  be  removed  the  next 
day  in  almost  all  patients  with  successful  voiding.  Blood 
loss  has  been  negligible.  Patients  are  generally  able  to  re- 
turn to  work,  without  heavy  lifting,  seven  to  ten  days  af- 
ter the  procedure.  A disadvantage  of  this  procedure  is  the 
occasional  mistaken  placement  of  sutures  or  staples  in  the 
bladder.  This  can  happen  during  open  or  needle  suspen- 
sion procedures,  and  patients  need  to  be  cystoscoped  at 
the  time  of  the  operation  to  avoid  this  complication  or  to 
remove  the  sutures  or  staples.  Another  possible  disadvan- 
tage of  this  procedure  is  the  short-term  follow-up  time  in 
published  series. 

Another  criticism  of  this  procedure  has  been  the  oper- 
ative time.  As  surgeons’  experience  increases,  this  proce- 
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dure  can  generally  be  completed  in  75  to  90  minutes. 
Another  problem  with  this  procedure  is  that  it  is  not  in- 
dicated for  type  III  urinary  incontinence.  If  a patient  has 
an  associated  disorder  such  as  an  enterocele  or  rectocele 
that  requires  repair,  this  would  have  to  be  approached 
vaginally  at  the  same  time. 

ALLAN  M.  SHANBERG.  MD 
Orange,  California 
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Laparoscopic  Orchiopexy  for 
Intraperitoneal  Testicles 

The  diagnostic  benefits  of  laparoscopy  in  the  evaluation 
of  nonpalpable  testicles  in  children  have  been  well  estab- 
lished. Laparoscopy  has  been  shown  to  be  superior  to  other 
diagnostic  modalities  such  as  computed  tomographic  scan- 
ning. magnetic  resonance  imaging,  or  ultrasonography. 

In  the  past  two  years,  techniques  have  been  described 
that  attempt  to  salvage  intra-abdominal  testicles  with  two- 
stage  Fowler-Stephens  procedures.  If  this  is  done  laparo- 
scopically.  the  spermatic  cord  is  either  clipped  or  treated 
with  laser  to  allow  the  testicle  to  develop  a collateral  blood 
supply  through  the  artery  to  the  vas  deferens.  Three  months 
later,  the  child  is  usually  reexplored,  and  the  spermatic  ves- 
sels are  cut  to  allow  for  additional  length  in  bringing  the 
testicle  down  into  the  scrotum. 

We  currently  have  used  this  technique  in  15  children 
with  intra-abdominal  testes  and  have  been  successful 
in  bringing  the  testicle  into  the  scrotum  in  all  but 
one  child.  That  child  underwent  a two-stage  Fowler- 
Stephens  procedure. 

These  are  two  new  interesting  and  exciting  uses  of 
laparoscopy  in  urology  that  have  improved  present-day 
surgical  techniques. 

Within  the  past  year,  several  techniques  have  now  be- 
come available  where  these  intra-abdominal  testicles  can  be 
dissected  free  of  attachments  laparoscopically  and  brought 
into  the  scrotum  in  a one-stage  outpatient  procedure. 

ALLAN  M.  SHANBERG.  MD 
Orange,  California 
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Managing  Ureteral  Calculi 

Urologists  have  numerous  treatment  options  to  choose 
from  when  managing  patients  with  ureteral  calculi. 
Stone  location  and  size  are  the  most  critical  factors  in  se- 
lecting treatment.  Therapeutic  options  can  be  divided 


into  conservative  observation  and  minimally  invasive  and 
invasive  techniques. 

Most  ureteral  stones  pass  spontaneously.  Symp- 
tomatic stones  can  be  observed  if  there  is  no  infection  or 
high-grade  ureteral  obstruction  and  when  pain  and  nau- 
sea or  vomiting  are  tolerable.  Stones  less  than  4 mm  in 
size  have  a 57%  spontaneous  passage  rate,  but  only  8% 
of  stones  greater  than  6 mm  in  diameter  pass  unevent- 
fully. A complication  rate  of  20%  was  identified  during 
endoscopic  extraction  in  patients  with  symptoms  lasting 
longer  than  four  weeks  in  comparison  with  a 7%  compli- 
cation rate  when  symptoms  lasted  less  than  four  weeks. 
This  study  suggests  that  a patient  with  a ureteral  calculus 
of  less  than  4 mm  may  be  observed  safely  for  four  weeks 
while  awaiting  spontaneous  passage.  Patients  with  a 
stone  greater  than  6 mm  in  diameter  or  with  a stone  of 
any  size  and  symptomatic  for  longer  than  four  weeks 
may  not  benefit  from  waiting  for  spontaneous  passage. 

An  indwelling  double  J ureteral  stent  has  been  used  to 
assist  in  the  passage  of  ureteral  calculi.  This  is  most  ben- 
eficial for  small  distal  ureteral  calculi.  Passive  ureteral  di- 
latation and  decompression  of  a dilated  proximal  ureter, 
thus  allowing  coaptation  of  the  ureteral  walls,  are  the 
likely  modes  of  success  for  stent-assisted  stone  passage. 

Extracorporeal  shock-wave  lithotripsy  (ESWL)  is  ef- 
fective in  fragmenting  urinary  calculi.  It  is  most  effective 
for  renal  calculi  and  upper  and  distal  ureteral  stones. 
Stones  in  the  upper  ureter  (superior  to  the  sacroiliac  joint 
as  seen  on  an  abdominal  radiograph)  are  best  treated  ini- 
tially with  ESWL.  Stone-free  rates  differ  depending  on  a 
urologist’s  experience  and  lithotriptor  but  generally  range 
from  60%  to  88%  for  upper  and  midureteral  stones  and 
from  79%  to  91%  for  distal  ureteral  stones. 

Controversy  in  the  management  of  distal  ureteral  cal- 
culi remains  divided  between  in  situ  ESWL  versus 
ureteroscopic  stone  extraction.  In  situ  ESWL  is  attractive 
because  no  instrumentation  is  required  and  minimal  op- 
erator skill  is  necessary.  Drawbacks  include  difficulties  in 
targeting  radiolucent  calculi  and  the  inability  to  deter- 
mine ease  of  fragmentation  preoperatively.  Retreatment 
rates  relative  to  ureteroscopy  are  higher,  and  the  time  to 
complete  stone  passage  may  require  weeks.  Machine 
availability  can  be  a limiting  factor.  The  effect  of  shock 
waves  on  ovarian  function  remains  unknown,  so  the 
treatment  of  fertile  women  should  be  approached  with 
caution.  The  ureteroscopic  treatment  of  distal  ureteral 
calculi  is  effective  because  of  its  high  success  rate,  93% 
versus  83%,  its  minimal  short-  and  long-term  complica- 
tions, and  minimal  associated  ancillary  procedures  com- 
pared with  ESWL.  It  also  remains  a fall-back  procedure 
when  ESWL  fails.  The  complications  of  ureteroscopy  in- 
clude ureteral  or  bladder  hemorrhage,  infection,  ureteral 
perforation,  and  the  small  chance  of  ureteral  stricture. 
Future  emphasis  for  the  primary  treatment  of  distal 
ureteral  stones  may  be  based  on  the  cost  differential  be- 
tween these  two  procedures. 

Rigid  and  flexible  ureteroscopes  have  been  miniatur- 
ized, easing  placement  and  decreasing  trauma  to  the 
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ureter.  The  entire  collecting  system  can  be  visualized  so 
that  ureteroscopy  may  be  used  for  both  the  diagnosis  and 
treatment  of  urinary  stones.  Intracorporeal  lithotripsy 
equipment  has  been  miniaturized  for  routine  use  through 
small  ureteroscopes  when  basket  extraction  for  removing 
calculi  in  toto  are  unsuccessful.  Electrohydraulic,  ultra- 
sonic, and  laser  lithotripsy  are  the  primary  techniques 
used  today.  Each  modality  has  distinct  advantages  and 
disadvantages,  and  their  use  is  primarily  dependent  on 
the  surgeons'  needs  and  experience. 

Open  ureterolithotomy  is  regarded  as  the  final  line  of 
treatment  for  previously  failed,  minimally  invasive  ther- 
apy. usually  for  long-standing  large  upper  ureteral  stones. 
Open  surgical  approaches  include  access  through  a 
dorsal  lumbotomy,  flank,  midline,  and  Gibson  incisions. 
Laparoscopic  ureterolithotomy,  first  described  in  1 979.  is 
an  alternative  to  open  ureterolithotomy.  Transperitoneal 
and  retroperitoneal  laparoscopic  approaches  have  been 
described.  The  procedure  may  require  conversion  to  an 
open  surgical  procedure  in  as  many  as  15%  of  cases. 

The  optimal  treatment  of  ureteral  calculi  depends  on 
numerous  factors,  including  stone  size,  type,  and  loca- 
tion. Patients'  preference,  equipment  availability,  and  sur- 
geons' experience  will  dictate  optimal  management. 

MARSHALL  L.  STOLLER.  MD 
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Surgical  Treatment  of 
Peyronie's  Disease 

Peyronie’s  disease  was  first  described  by  Francois 
Gigot  de  la  Peyronie  in  1743  as  a fibrous  thickening  of 
the  penile  shaft  associated  with  pain  and  curvature. 
Peyronie’s  disease  can  affect  as  much  as  1%  of  the  gen- 
erally active  male  population,  with  a peak  incidence  be- 
tween 45  and  60  years  of  age.  A Peyronie’s  plaque  is 
characterized  by  a fibrous  scar  in  the  tunica  albuginea  of 
the  coipus  cavernosum  that  restricts  the  elasticity  of  the 
penis  and  causes  abnormal  curvature  on  erection.  The 
goal  of  the  surgical  treatment  of  Peyronie’s  disease  is  to 
straighten  the  penis,  allowing  the  resumption  of  inter- 
course. The  surgical  correction  of  Peyronie’s  disease  is 
not  indicated  for  the  resolution  of  pain,  which  is  treated 
by  oral  pain  medication  or  anti-inflammatory  drugs. 
Moreover,  patients  are  counseled  not  to  expect  lessening 
of  penile  rigidity.  A vascular  evaluation  with  duplex  ultra- 
sonography before  and  after  intracavemosal  administra- 
tion of  prostaglandin  (PGE,)  is  done  on  all  candidates 
before  any  operation  involving  dissection  of  the  neu- 
rovascular bundle  to  assess  collateral  arterial  blood  flow. 
The  interruption  of  communications  between  the  cav- 


ernous and  dorsal  arteries  may  result  in  impotence  in  pa- 
tients with  borderline  erectile  function. 

The  tunica  albuginea  can  be  plicated  in  patients  with 
normal  erections  or  in  impotent  patients  with  a good  erec- 
tile response  to  the  administration  of  PGE,.  In  patients 
with  dorsal  curvature,  deep,  parallel,  plicating,  nonab- 
sorbable sutures  (usually  2 to  3 pairs)  are  placed  onto  the 
tunica  albuginea  at  the  center  of  the  curvature  2 to  3 mm 
from  the  spongiosum  on  both  sides.  Plication  is  a rela- 
tively simple  procedure,  lasting  about  30  minutes,  that 
can  be  done  under  local  anesthesia  on  an  outpatient  basis. 
Candidates  for  penile  plication,  however,  must  be  in- 
formed that  their  penile  length  may  decrease  by  2 to  3 cm 
as  a result  of  the  plication.  Patients  are  instructed  to  ab- 
stain from  sexual  intercourse  for  four  to  six  weeks. 

There  have  been  many  reports  in  the  literature  regard- 
ing the  excision  of  Peyronie’s  plaques  and  placement  of 
an  autologous  graft — whether  dermis,  dura  mater,  tempo- 
ralis fascia,  or  tunica  vaginalis.  Inert  substances,  such  as 
Dacron  (Gore-Tex)  or  Dexon  mesh,  have  also  been  used. 
Plaque  excision,  however,  may  result  in  excessive  reac- 
tion and  weakening  of  the  tunica  and  impotence,  and 
studies  in  animals  have  shown  that  the  venous  graft  is  an 
excellent  substitute  for  tunica  albuginea. 

Therefore,  in  those  patients  with  severe  curvature  of 
the  penis  resulting  in  a shortened  penis,  a plaque  incision 
can  be  done  with  the  use  of  either  a dorsal  vein  graft,  a 
lower  saphenous  vein  graft,  or  a combination  of  both.  The 
lowest  portion  of  the  saphenous  vein  has  been  used  be- 
cause of  its  few  branches  and  the  minimal  dissection 
involved  in  its  isolation. 

Patients  are  discharged  the  following  day  with  instruc- 
tions to  change  the  dressing  once  a day  for  ten  days  and 
to  abstain  from  sexual  intercourse  for  six  weeks.  In  pa- 
tients with  both  Peyronie's  disease  and  severe  impotence 
not  responding  to  intracavernous  PGE,  administration  or 
to  a vacuum  erectile  device,  a penile  prosthesis  is  recom- 
mended (inflatable  or  semirigid). 

JOHN  M.  DEIRMENJIAN.  MD 

TOM  F.  LUE,  MD 

San  Francisco,  California 
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Serologic  Markers  in 
Prostate  Cancer 

The  primary  tumor  marker  currently  used  in  the  diag- 
nosis and  management  of  prostate  cancer  is  prostate-spe- 
cific antigen  (PSA).  Prostate-specific  antigen  is  produced 
exclusively  by  prostate  epithelial  cells  and  is  usually  de- 
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tected  at  low  concentrations  in  the  systemic  circulation. 
Although  specific  to  the  prostate  gland,  PSA  is  not  spe- 
cific for  prostate  cancer.  Benign  prostatic  hypertrophy 
(BPH),  infection,  instrumentation,  and  prostatic  infarc- 
tion are  all  known  to  elevate  serum  PSA  levels  in  the  ab- 
sence of  prostate  cancer.  As  a screening  test  for  cancer, 
the  sensitivity  of  PSA  is  about  70%,  with  a specificity  be- 
tween 60%  and  90%.  Although  critics  question  the  use  of 
a test  that  generates  such  a large  number  of  negative 
biopsies,  it  has  been  shown  from  studies  of  patients  hav- 
ing radical  prostatectomy  that  periodic  evaluation  with  a 
digital  rectal  examination  and  PSA  test  increases  the  pro- 
portion of  pathologically  organ-confined  and  potentially 
curable  tumors  from  45%  to  75%. 

The  reference  range  for  serum  PSA  levels  is  0.0  to  4.0 
ng  per  ml.  Age-specific  PSA  reference  ranges  have  been 
proposed  to  allow  for  the  increase  in  prostatic  size  due  to 
BPH  as  men  age:  40  to  49  years,  0.0  to  2.5  ng  per  ml;  50 
to  59  years,  0.0  to  3.5  ng  per  ml;  60  to  69  years,  0.0  to  4.5 
ng  per  ml;  and  70  to  79  years,  0.0  to  6.5  ng  per  ml.  The 
rationale  for  age-specific  reference  ranges  is  that  sensitiv- 
ity in  the  younger  age  group  (<60  years)  would  be  in- 
creased. In  older  patients,  the  specificity  of  the  test  would 
be  greater.  A criticism  of  age-specific  reference  ranges  is 
that  the  clinical  course  of  tumors  detected  by  mild  PSA 
elevations  (4.0  to  6.5  ng  per  ml)  is  not  known.  These  tu- 
mors may  indeed  be  clinically  important  in  older  men.  It 
has  been  shown  that  an  increase  in  the  PSA  level  of 
greater  than  0.75  ng  per  ml  per  year — based  on  at  least  3 
consecutive  PSA  levels  over  a 2-year  period — is  incon- 
sistent with  BPH  and  suspicious  for  prostate  cancer. 
Another  technique  to  possibly  improve  the  specificity  of 
PSA  is  to  determine  the  ratio  of  free  to  protein-bound 
serum  PSA.  A higher  proportion  of  PSA  from  patients 
with  prostate  cancer  is  protein  bound  as  compared  with 
that  from  patients  with  only  BPH. 

Although  it  is  not  proved  that  using  PSA  levels  in 
cancer  detection  improves  survival,  it  is  well  documented 
that  the  PSA  test  is  an  effective  tool  in  staging  and  moni- 
toring patients  with  known  prostate  cancer.  In  patients 
with  untreated  prostate  cancer  who  are  asymptomatic, 
the  probability  of  having  a positive  bone  scan  with  a PSA 
level  of  less  than  10  ng  per  ml  is  less  than  1.5%  ( P < 
.0001).  It  is  now  common  practice  to  omit  staging  bone 
scans  in  asymptomatic,  previously  untreated  patients 
with  well-  or  moderately  differentiated  cancer  who  have 
a PSA  level  of  10  ng  per  ml  or  less. 

The  most  clearly  defined  role  of  PSA  is  in  monitoring 
patients  after  definitive  therapy.  In  radical  prostatectomy, 
the  entire  prostate  gland  is  removed,  and  therefore,  serum 
PSA  levels  should  become  undetectable.  Detectable  PSA 
following  radical  prostatectomy  indicates  residual  dis- 
ease. Following  definitive  radiation  therapy,  the  serum 
PSA  concentration  should  reach  a nadir  and  remain  sta- 
ble. The  nadir  reference  range  after  definitive  irradiation 
is  not  known;  in  general,  however,  the  lower  the  nadir 
value,  the  better  the  prognosis.  The  PSA  level  will  ideally 
reach  a nadir  of  1 .0  ng  per  ml  or  less.  A progressive  in- 
crease in  serum  PSA  levels  after  a nadir  is  consistent  with 


persistent  tumor.  The  PSA  test  is  less  reliable  for  observ- 
ing patients  treated  with  androgen-deprivation  (hor- 
monal) therapy.  Basic  science  studies  have  shown  that 
expression  of  the  PSA  gene  is  modulated  by  androgens. 
Clinically,  patients  treated  with  androgen-deprivation 
therapy  may  have  disease  progression  without  an  in- 
crease in  their  serum  PSA  level.  As  such,  these  patients 
should  periodically  have  a physical  examination,  an  as- 
sessment of  symptoms  of  bony  pain,  and  a serum  PSA 
test.  The  PSA  level  is  still  the  best  tumor  marker  to  ob- 
serve patients  on  androgen-deprivation  therapy  because  a 
rise  in  the  level  indicates  disease  progression  and  usually 
precedes  symptoms  of  tumor  growth. 

DUNCAN  HARRIS,  MD 
HERBERT  C.  RUCKLE.  MD 
Loma  Linda,  California 
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New  Options  for  Managing 
Severe  Oligospermia 
and  Azoospermia 

Urologists  approach  the  management  of  male  infertil- 
ity by  first  trying  to  identify  disease  that  may  be  corrected. 
The  treatment  of  conditions  such  as  varicocele,  secondary 
hypogonadism,  and  obstruction  may  result  in  either  or 
both  improved  sperm  counts  and  motility  and  pregnancy. 
If  correctable  conditions  are  not  present,  the  management 
of  male  infertility  is  dependent  on  making  optimal  use  of 
the  sperm  that  are  available.  Optimal  use  of  these  sperm 
usually  requires  in  vitro  fertilization  (IVF). 

Recent  advances  in  the  field  of  IVF  have  revolution- 
ized the  management  of  infertility  due  to  severe  oligo- 
spermia and  azoospermia.  The  newest  modification 
of  IVF,  called  intracytoplasmic  sperm  injection  (ICSI), 
is  responsible  for  this  change.  This  procedure  involves 
injecting  one  sperm  into  each  egg  that  is  obtained  from 
the  female  partner.  With  ICSI,  the  number  of  sperm  used 
is  the  same  as  the  number  of  available  viable  eggs,  which 
is  usually  5 to  20.  This  technique  makes  it  possible  for 
men  who  have  nearly  zero  sperm  counts  to  impregnate 
their  partners. 

If  any  motile  sperm  at  all  are  present  in  the  ejaculate, 
ICSI  may  be  attempted.  If  no  sperm  are  present  in  the 
ejaculate,  pregnancy  may  still  be  achieved  by  the  use  of 
this  procedure  in  some  couples.  Sperm  may  be  aspirated 
directly  from  the  testes  if  at  least  some  spermatogenesis 
is  found  in  patients  with  nonobstructive  azoospermia.  In 
obstructive  types,  spermatogenesis  is  usually  normal,  and 
sperm  may  be  aspirated  from  any  site  proximal  to  a 
blockage.  These  sites  include  the  testes,  epididymides, 
vasa  deferentia,  and  seminal  vesicles. 

Although  few  sperm  can  be  harvested  from  these  sites, 
intracytoplasmic  administration  of  sperm  removed  from 


346  WJM,  April  1 996— Vol  1 64,  No.  4 


Epitomes — Urology 


the  male  reproductive  system  produces  fertilization  in 
more  than  half  of  oocytes  treated  and  in  more  than  three 
fourths  of  cycles  initiated.  Pregnancy  or  live  births  have 
been  reported  in  1 1%  to  57%  of  sperm  retrieval-ICSI  cy- 
cles, but  average  about  25%  per  cycle  in  most  reproductive 
centers.  The  success  of  ICSI  is  strongly  influenced  by  the 
age  of  the  female  partner.  Pregnancy  rates  in  women  older 
than  38  are  notably  lower  than  in  younger  women  inde- 
pendent of  the  age  of  their  male  partners. 

Retrieving  Sperm  From  the  Testes 

Sperm  may  be  obtained  from  the  testes  by  open 
biopsy,  needle  biopsy,  or  by  needle  aspiration.  Open  sur- 
gical biopsy  using  local  anesthesia  is  the  standard  tech- 
nique for  obtaining  testicular  tissue. 

Needle  biopsy  or  aspiration  is  simpler  and  easier  than 
open  biopsy  for  both  surgeons  and  patients,  but  needle 
techniques  provide  less  tissue  for  a gamete  laboratory 
technician’s  use.  The  choice  of  needle  biopsy  versus  open 
technique  depends  primarily  on  the  ability  of  the  gamete 
laboratory  to  separate  minute  numbers  of  mature  sperma- 
tozoa from  the  testicular  tissue. 

Regardless  of  the  technique  used  to  obtain  the  speci- 
men or  to  separate  the  sperm,  few  sperm  are  retrieved, 
and  the  sperm  motility  is  very  low  or  zero.  Nevertheless, 
testicular  sperm  used  for  ICSI  are  currently  producing 
per-cycle  pregnancy  rates  that  are  only  slightly  less  than 
per-cycle  pregnancy  rates  of  sperm  from  other  sources. 

Retrieving  Sperm  From  the  Epididymides 

A far  greater  number  of  sperm  are  available  from  the 
epididymides  of  men  with  obstructive  azoospermia.  The 
two  most  common  clinical  conditions  requiring  epididy- 
mal  sperm  aspiration  are  congenital  absence  of  the  vasa 
deferentia  and  failed  vasectomy  reversal.  Epididymal 
sperm  aspiration  may  be  done  using  a microsurgical  or 
percutaneous  needle  technique.  The  motility  of  epididy- 
mal sperm  is  usually  10%  to  20%. 

Microsurgical  epididymal  sperm  aspiration  produces 
absolute  numbers  of  motile  sperm  in  the  range  of  10,000 
to  1 million.  If  ICSI  is  used  rather  than  standard  IVF,  suf- 
ficient sperm  remain  after  injecting  the  sperm  for  freezing 
as  well.  With  percutaneous  aspiration,  the  volume  of  fluid 
and  the  total  number  of  motile  sperm  are  about  a tenth  of 
those  that  are  obtained  by  microsurgical  aspiration.  With 
percutaneous  epididymal  sperm  aspiration,  there  often  are 
not  sufficient  sperm  after  ICSI  for  freezing.  Percutaneous 
epididymal  sperm  aspiration  is  successful  in  obtaining 
sperm  in  two  thirds  to  three  fourths  of  attempts.  Because 
the  percutaneous  needle  technique  sometimes  fails  to  pro- 
duce sperm,  donor  sperm  or  the  microsurgical  technique 
should  be  available  as  backup. 

Retrieving  Sperm  From  the  Vasa 
and  the  Seminal  Vesicles 

When  obstructive  azoospermia  is  caused  by  ejacula- 
tory duct  disease,  or  when  ejaculation  is  absent  in  condi- 


tions such  as  spinal  cord  injury,  sperm  are  present  in  the 
vasa  deferentia,  provided  that  secondary  epididymal  ob- 
struction has  not  occurred.  It  is  possible  to  collect  these 
sperm  through  a vasotomy  incision.  If  motility  is  present, 
the  chance  for  fertilization  is  good. 

When  ejaculatory  duct  obstruction  has  produced  dila- 
tion of  the  seminal  vesicles,  or  when  a dilated  retroprosta- 
tic  or  retrovesical  cyst  contains  motile  sperm,  these 
structures  may  be  aspirated  transperineally  or  transrec- 
tally.  Motile  sperm  obtained  from  the  distal  reproductive 
system  have  a good  chance  to  achieve  fertilization 
through  ICSI. 

Sperm  Retrieval  With  Intracytoplasmic 
Sperm  Injection  Versus  Surgical 
Reconstruction  With  Sperm  Freezing 

Sperm  retrieval  with  ICSI  is  inappropriate  as  the  first 
line  of  management  for  men  with  surgically  reparable  ob- 
structive azoospermia,  such  as  those  who  wish  to  reestab- 
lish fertility  after  a previous  vasectomy  and  those  who 
have  epididymal  obstruction.  Birth  rates  following  vasec- 
tomy reversal  are  50%  to  60%,  and  birth  rates  following 
vasoepididymostomy  for  epididymal  obstruction  are 
40%.  These  rates  are  higher  than  those  for  a single  cycle 
of  sperm  retrieval  with  ICSI  in  most  reproductive  centers. 
The  current  cost  of  a single  cycle  of  this  procedure  is  at 
least  double  the  cost  of  vasectomy  reversal  or  surgical  re- 
construction of  the  epididymis  by  vasoepididymostomy. 
In  addition,  the  results  of  ICSI  with  frozen-thawed  sperm 
of  any  origin  have  been  reported  to  be  as  good  as  the 
results  of  ICSI  with  fresh  epididymal  or  testicular  sperm. 

Therefore,  a more  logical  choice  for  patients  request- 
ing vasectomy  reversal  after  a long  obstructive  interval 
(>  1 5 years)  or  for  patients  requesting  surgical  reconstruc- 
tion of  the  epididymis  is  surgical  treatment  with  simulta- 
neous microsurgical  epididymal  sperm  aspiration.  The 
aspirated  sperm  may  then  be  frozen  and  used  for  a subse- 
quent ICSI  if  the  patient  remains  azoospermic  postopera- 
tively.  This  approach  is  more  successful  and  less 
expensive  than  sperm  retrieval  with  ICSI.  If  the  obstruc- 
tive interval  following  vasectomy  is  less  than  15  years, 
vasectomy  reversal  with  or  without  microsurgical  epi- 
didymal sperm  aspiration  is  clearly  preferable  to  any 
technique  of  sperm  aspiration  and  ICSI. 

IRA  D SHARLIP.  MD 
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Alerts,  Notices,  and  Case  Reports 


Retrospective  Diagnosis  of  a 
Fatal  Case  of  the  Hantavirus 
Pulmonary  Syndrome,  1980 

SANDRA  K.  SCHWARCZ,  MD,  MPH 
Son  Francisco,  California; 

ABIGAIL  M.  SHEFER,  MD 
SHERIF  R.  ZAKI,  MD,  PhD 
Atlanta,  Georgia 

In  May  1993,  an  outbreak  of  an  acute  illness  character- 
ized by  a prodrome  of  fever  and  variable  respiratory 
symptoms,  followed  by  a rapid  progression  to  respiratory 
failure,  was  identified  in  young  adults  of  the  southwestern 
United  States.1  Initial  and  subsequent  laboratory  evidence 
linked  this  disease  to  a previously  unrecognized  han- 
tavirus, Sin  Nombre  virus.2-3  Although  the  initial  cases  oc- 
curred in  the  Four  Comers  region  of  the  Southwest,  cases 
have  been  identified  in  residents  of  other  parts  of  the 
country,  demonstrating  a wider  distribution  of  the  han- 
tavirus pulmonary  syndrome  (HPS)  than  was  initially 
thought.4-5  Definite  cases  have  been  retrospectively  identi- 
fied from  1978,  the  1980s,  and  the  early  1990s  (S.R.Z., 
unpublished  data),  suggesting  that  this  virus  was  present 
before  the  1993  outbreak.6-8 

The  uniqueness  and  severity  of  this  outbreak  resulted 
in  widespread  publicity  and  numerous  reports  in  the  sci- 
entific literature  and  in  the  general  press.1-1  After  reading 
several  general  articles  on  the  hantavirus  outbreak,  a resi- 
dent of  San  Francisco.  California,  noticed  that  the  illness 
was  similar  to  that  of  her  son  who  had  died  of  the  adult 
respiratory  distress  syndrome  in  1980  after  returning  to 
California  from  New  Mexico.  She  requested  that  an  in- 
vestigation be  undertaken  to  determine  if  her  son  had  died 
of  HPS. 

Report  of  a Case 

The  patient  was  a 22-year-old,  previously  healthy  man 
in  whom  fever,  chills,  myalgias,  headache,  and  weakness 
developed  four  days  before  his  admission.  The  day  before 
admission,  the  patient  had  nausea,  vomiting,  diarrhea,  and 
dyspnea.  On  the  morning  of  February  28,  1980,  he  was 
examined  in  a San  Francisco  hospital  outpatient  clinic,  di- 
agnosed with  an  acute  viral  syndrome,  and  sent  home 
with  recommendations  for  supportive  care.  He  returned  to 
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the  hospital  later  that  evening  with  progressive  dyspnea 
and  weakness  and  was  admitted  with  a diagnosis  of  the 
adult  respiratory  distress  syndrome. 

The  patient  arrived  in  California  in  February  1980 
about  ten  days  before  the  onset  of  his  illness  after  he  had 
taken  three  to  six  weeks  to  hitchhike  from  New  Mexico. 
In  the  six  months  before  leaving  New  Mexico,  the  patient 
lived  alone  in  an  adobe  brick  house  in  Lama,  New 
Mexico.  His  father,  who  had  been  living  in  an  adjacent 
dwelling  at  the  time,  reported  that  rodents  and  their  ex- 
creta had  been  seen  in  and  near  the  house.  The  patient 
often  hunted  rabbits  and  squirrels  in  the  surrounding 
woods,  but  was  not  involved  in  trapping  rodents.  He 
hauled  previously  gathered  wood  on  a daily  basis  from  a 
wood  pile  located  near  his  home.  During  his  last  month  in 
New  Mexico,  he  built  a wooden  porch  onto  his  home. 

On  hospital  admission,  the  patient  was  noted  to  be 
alert  and  in  obvious  respiratory  distress.  His  temperature 
was  39.4°C  (103°F),  his  heart  rate  was  130  beats  per 
minute  and  weak,  his  systolic  blood  pressure  was  68  mm 
of  mercury,  and  his  diastolic  blood  pressure  was  not  ob- 
tainable. He  had  perioral  cyanosis,  and  his  extremities 
were  cyanotic  and  mottled.  Chest  examination  revealed 
coarse  rales  and  rhonchi  on  the  right  side. 

The  peripheral  leukocyte  count  was  23.2  X 109  per 
liter  (23,200  per  mm3)  with  0.59  (59%)  segmented  neu- 
trophils, 0.37  (37%)  band  forms,  and  0.04  (4%)  lympho- 
cytes; the  hematocrit  was  0.70  (70%),  and  the  platelet 
count  was  55  X 109  per  liter  (55,000  per  mm3).  The  serum 
creatinine  level  was  160  p.mol  per  liter  (1.8  mg  per  dl). 
The  patient's  oxygen  saturation  was  52  mm  of  mercury, 
his  bicarbonate  concentration  was  16  mmol  per  liter,  and 
his  pH  was  7.42  while  he  was  breathing  room  air.  The 
prothrombin  time  was  25.8  seconds,  and  the  activated 
partial  thromboplastin  time  was  77.8  seconds.  Urinalysis 
revealed  1+  protein  and  trace  hemoglobin.  A chest  radi- 
ograph revealed  bilateral  interstitial  infiltrates. 

An  endotracheal  tube  was  inserted,  and  the  patient 
was  given  parenteral  streptomycin  and  ampicillin  and 
admitted  to  the  intensive  care  unit.  Respiratory  arrest 
occurred  a few  minutes  after  his  arrival  at  the  intensive 
care  unit.  Throughout  the  hour-long  effort  to  resuscitate 
the  patient,  large  amounts  of  frothy  white  fluid  were 
obtained  from  the  endotracheal  tube.  The  patient  was 
unable  to  be  resuscitated  and  died  shortly  thereafter  of 
cardiac  arrest. 

Routine  blood  and  tissue  cultures  were  negative  for 
viral,  bacterial,  and  fungal  pathogens.  An  autopsy  re- 
vealed severe  pulmonary  edema  with  serosanguinous 
pleural,  pericardial,  and  peritoneal  effusions,  hepato- 
splenomegaly,  and  cardiac  hypertrophy  and  patchy  fibro- 
sis. The  cause  of  death,  as  reported  on  the  death 
certificate,  was  the  adult  respiratory  distress  syndrome  of 
unknown  cause. 

In  December  1993,  histopathologic  examination  of 
archival  autopsy  tissues  was  done  at  the  Centers  for 
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Disease  Control  and  Prevention.  The  main  histopatho- 
logic features  were  found  in  the  lungs,  which  showed 
moderate  interstitial  pneumonitis  with  congestion,  edema, 
and  mononuclear  cell  infiltration.  The  cellular  infiltrate 
was  composed  of  mixtures  of  lymphocytes,  monocytes, 
and  enlarged  cells  with  the  appearance  of  immunoblasts. 
Extensive  amounts  of  intra-alveolar  edema  fluid  and  fib- 
rin, along  with  focal  hemorrhages,  were  seen.  Focal  hya- 
line membranes  were  also  noted.  Immunoblasts  similar  to 
those  seen  in  the  lung  were  also  seen  in  the  red  pulp  and 
the  periarteriolar  sheath  of  the  spleen  as  well  as  in  the 
portal  triads. 

Hantaviral  infection  was  confirmed  through  immuno- 
histochemical  staining  of  multiple  tissues  using  a 
monoclonal  antibody  that  cross-reacts  with  conserved 
hantaviral  nucleocapsid  epitopes  as  well  as  Sin  Nombre 
virus-specific  polyclonal  serum.9  Pathognomonic  wide- 
spread endothelial  deposition  of  hantavirus  antigens  in  an 
identical  pattern  to  that  seen  in  current  cases  of  HPS  was 
found  in  various  tissues.  The  largest  amounts  of  antigen 
were  in  the  lungs,  however.9 

Discussion 

Hantaviruses  are  a group  of  viruses  that  belong  to  the 
Bunyaviridae  family  and  were  previously  known  to  cause 
illness  primarily  in  Asia  and  Europe.1011  In  the  severe 
form,  known  as  hemorrhagic  fever  with  renal  syndrome, 
hantaviral  infection  results  in  fever,  renal  failure,  throm- 
bocytopenia, and  hemorrhage.11  Pulmonary  edema  has 
been  an  infrequent  but  known  complication  of  hemor- 
rhagic fever  with  renal  syndrome.912  In  contrast,  pul- 
monary features  have  been  a distinguishing  characteristic 
of  the  cases  identified  in  the  Southwest.1-5,6,13 

Although  studies  conducted  before  the  HPS  outbreak 
have  demonstrated  both  the  presence  of  hantavirus  in 
rodents  and  hantavirus  antibodies  in  low  prevalence 
among  people  in  the  United  States,  there  had  been  only 
three  confirmed  cases  of  acute  human  disease  acquired  in 
the  United  States.14  Although  the  HPS  cases  identified  in 
1993  were  initially  thought  to  represent  the  first  evidence 
of  severe  hantavirus-associated  disease  in  the  United 
States,  the  case  reported  here,  other  retrospectively  diag- 
nosed cases,  and  genetic  analysis  of  autopsy  tissue  from 
HPS  cases  provide  evidence  that  this  particular  strain  of 
hantavirus  has  been  present  in  a virulent  form  for  more 
than  15  years.7,8,15 

The  epidemiologic  and  clinical  features  of  this  case 
bear  a striking  similarity  to  previously  reported  cases  of 
HPS.  A unique  aspect  of  this  case  is  the  method  by  which 
it  became  recognized.  The  patient’s  mother  read  about  the 
newly  discovered  hantaviral  infections  in  local  newspa- 
pers and  magazines  and  recognized  the  similarity  of  the 
clinical  course  of  the  cases  in  the  Southwest  with  that  of 
her  son.  Without  her  astute  observation  and  the  wide  pub- 
licity that  the  HPS  outbreak  received,  the  true  cause  of 
death  in  this  patient  would  have  remained  unknown. 

The  clinical  characteristics  of  this  case  are  consistent 
with  a case  series  of  the  first  17  reported  cases  of  con- 


firmed HPS.13  The  six  most  common  prodromal  symp- 
toms identified  in  the  case  series,  fever,  myalgia, 
headache,  cough,  vomiting,  and  chills,  were  all  present  in 
this  case.  The  duration  of  symptoms  in  this  case  (4  days) 
is  also  consistent  with  that  in  the  other  reported  cases 
(median,  4;  range,  2 to  15). 

The  physical  findings  of  this  patient  were  similar  to 
those  of  the  southwestern  cases  reported  in  1993.  Fever, 
hypotension,  tachypnea,  tachycardia,  rales,  and  mottled 
extremities  were  common  findings  in  previously  reported 
cases  of  HPS;  all  of  these  were  present  in  this  patient. 

Important  laboratory  results  in  this  patient  were  leuko- 
cytosis, hemoconcentration,  thrombocytopenia,  increased 
prothrombin  and  partial  thromboplastin  times,  a mildly 
elevated  creatinine  level,  low  oxygen  saturation,  acidosis, 
and  mild  proteinuria.  These  abnormalities,  as  well  as  the 
abnormal  chest  radiograph  from  this  patient,  were  consis- 
tent with  HPS. 

The  pathologic  findings  and  the  overall  pattern  of 
histologic  and  hematologic  findings  in  this  case  are 
consistent  with  those  seen  in  typical  cases  of  HPS.6,9,16 
Immunostaining  of  patient  tissues  with  cross-reactive 
monoclonal  antibody  and  Sin  Nombre  virus-specific  poly- 
clonal serum  provided  definitive  evidence  of  HPS. 

Previous  analysis  for  predictors  of  mortality  among 
the  first  reported  cases  of  HPS  found  that  a combination 
of  a hematocrit  greater  than  0.56  (56%)  and  a partial 
thromboplastin  time  of  greater  than  54.4  seconds 
predicted  death  with  100%  sensitivity  and  specificity.13 
These  two  laboratory  findings  were  also  noted  in  the 
current  fatal  case. 

Epidemiologic  studies  in  the  Four  Comers  region  have 
identified  contact  with  rodents  and  their  excreta  as  impor- 
tant risk  factors  for  HPS.25,17  This  patient,  like  the  patients 
in  the  more  recently  identified  cases,  lived  in  a rural  set- 
ting and  engaged  in  activities  that  would  have  enhanced 
contact  with  the  rodents  that  were  readily  observed 
around  his  dwelling.  Little  is  known  about  the  patient's 
activities  or  whereabouts  during  his  travels  to  California. 
Because  HPS  has  been  confirmed  in  regions  that  the  pa- 
tient is  likely  to  have  crossed  during  his  travels  (Arizona, 
California,  Nevada,  and  Utah),  exposure  en  route  cannot 
be  excluded. 

This  case  also  documents  the  presence  of  clinically  typ- 
ical HPS  confirmed  from  autopsy  tissue  obtained  13  years 
before  the  1993  outbreak.  Although  there  have  been  only 
a small  number  of  retrospectively  identified  confirmed 
cases  of  HPS,  these  cases  provide  evidence  that  sporadic 
cases  of  HPS  are  likely  to  have  been  occurring  for  many 
years  at  an  unknown  frequency.  The  cluster  of  HPS  cases 
identified  in  1993  was  most  likely  due  to  environmental 
changes  that  allowed  for  increased  contact  between  hu- 
mans and  rodents  and  their  excreta.  Continued  education 
of  health  care  providers  regarding  the  clinical  and  epidemi- 
ologic characteristics  of  this  syndrome  and  the  need  to  re- 
port suspected  cases  of  HPS  to  local  health  departments 
should  help  provide  a more  thorough  understanding  of  this 
disease  and  ways  to  prevent  or  treat  it  more  effectively. 
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To  assist  health  care  professionals,  the  California  De- 
partment of  Health  Services  has  published  a medical  in- 
formation sheet  that  summarizes  the  clinical  features  of 
HPS  and  that  is  designed  to  assist  in  evaluating  cases  of 
possible  HPS.18  A question-and-answer  sheet  is  also  avail- 
able that  is  designed  to  address  common  questions  that 
the  general  public  might  have  concerning  HPS  and  ways 
to  prevent  infections.19  Recommendations  for  reducing 
the  risk  of  hantavirus  exposure  have  been  published  by 
the  California  Department  of  Health  Services  and  the 
Centers  for  Disease  Control  and  Prevention.2021  Copies  of 
these  documents  are  available  by  contacting  the  state  or 
local  health  departments  in  California. 
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Low-molecular-weight  (LMW)  heparins,  the  catalyti- 
cally  active  cleavage  products  of  standard  unfractionated 
heparin,  have  many  favorable  pharmacokinetic  features. 
These  include  excellent  bioavailability,  a long  plasma 
half-life,  and  a predictable  dose-response  relationship. 
Two  LMW  heparin  products,  enoxaparin  sodium  and  dal- 
teparin  sodium,  have  been  approved  in  the  United  States 
for  the  postoperative  prophylaxis  of  deep  venous  throm- 
bosis in  patients  having  general  surgical  and  orthopedic 
therapy.  Compared  with  standard  postoperative  prophy- 
lactic regimens  with  unfractionated  heparin,  LMW  he- 
parin therapy  has  been  shown  to  be  equally  efficacious 
and  without  notable  bleeding  complications.1'3  It  has  also 
been  shown  to  be  at  least  as  effective  as  a continuous 
infusion  of  unfractionated  heparin  for  the  immediate 
management  of  documented  venous  thrombosis  before 
treatment  with  warfarin  sodium.4,5  In  this  setting,  LMW 
heparin  therapy  may  decrease  hospital  stays  and  mini- 
mize monitoring  and  nursing  costs. 

Although  not  currently  approved  for  extended  use, 
LMW  heparins  have  been  reported  to  be  effective  in  vari- 
ous situations.  For  example,  in  patients  with  contraindica- 
tions to  warfarin,  therapy  for  three  to  six  months  with 
LMW  heparin  after  deep  venous  thrombosis  has  provided 
protection  against  early  recurrent  thromboses  equivalent  to 
conventional  warfarin  therapy6  or  fixed  doses  of  unfrac- 
tionated heparin.7  The  effectiveness  of  LMW  heparin  in 
preventing  late  recurrent  events,  however,  remains  a ques- 
tion.6 In  patients  with  the  nephrotic  syndrome  treated  for 
four  months  to  four  years,  the  daily  intravenous  adminis- 
tration of  enoxaparin  is  effective  in  preventing  an  initial 
thromboembolic  event,  without  hemorrhagic  complica- 
tions and  with  cost  savings  when  compared  with  a non- 
treatment option.8  Several  studies  have  shown  that 
antenatal  and  puerperal  LMW  heparin  therapy  success- 
fully prevents  thromboembolic  events  and  fetal  loss  in 
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ABBREVIATIONS  USED  IN  TEXT 

aPTT  = activated  partial  thromboplastin  time 
BMD  = bone  mineral  density 
DEXA  = dual-energy  x-ray  absorptiometry 
INR  = international  normalized  ratio 
LMW  = low-molecular-weight 


pregnant  women  with  a history  of  severe  recurrent  throm- 
botic episodes.9-12 

A major  concern  of  extended  therapy  with  LMW 
heparin  is  the  possible  risk  of  the  osteopenia  and  patho- 
logic fractures  seen  with  prolonged  unfractionated  hep- 
arin use.  Two  studies  that  involved  treatment  for  as  long 
as  six  months  reported  the  preservation  of  bone  density  in 
patients  receiving  LMW  heparin.7-9  The  effects  of  longer 
LMW  heparin  use  on  bone  density  have  not  been  defined. 

The  extended  use  of  LMW  heparin  to  prevent  recur- 
rent events  in  patients  with  previous  thromboses  and  an 
underlying  hypercoagulable  state  has  not  been  reported. 
In  this  case  presentation,  a man  had  an  undefined  hyper- 
coagulable state  and  multiple  recurrent  venous  throm- 
boembolic events.  His  course  included  recurrent  episodes 
of  deep  venous  thrombosis  and  a pulmonary  embolism 
while  on  high-intensity  warfarin  therapy  and  an  anti- 
platelet agent.  Subsequent  therapy  with  unfractionated 
heparin  caused  a substantial  loss  of  bone  density.  Long- 
term maintenance  therapy  with  enoxaparin,  however,  has 
resulted  in  the  stabilization  of  bone  density,  protection 
against  recurrent  events,  and  no  incidence  of  hemorrhage. 

Report  of  a Case 

The  patient,  a 31 -year-old  man,  first  presented  to  the 
Family  Medical  Center,  University  of  Washington  School 
of  Medicine,  in  August  1988.  He  had  a distant  history 
of  unexplained  deep  venous  thrombosis  of  the  lower  ex- 
tremities in  1979,  at  22  years  of  age,  treated  with  contin- 
uous heparin  infusion  that  was  followed  by  warfarin 
therapy  for  18  months.  In  March  1987,  a right  calf  deep 
venous  thrombus  developed  that  was  treated  in  the  same 
manner;  warfarin  therapy  was  continued  for  15  months. 
In  August  1988,  within  a month  of  discontinuing  war- 
farin, he  had  an  upper  gastrointestinal  hemorrhage  from 
peptic  ulcer  disease.  He  did  well  until  June  1989,  when  he 
had  a left  calf  deep  venous  thrombus.  He  was  again  anti- 
coagulated immediately  with  heparin,  followed  by  15 
months  of  warfarin  therapy,  which  was  discontinued 
because  of  concern  about  the  increased  risk  of  gastro- 
intestinal hemorrhage. 

In  January  1991,  four  months  after  discontinuing  war- 
farin, the  patient  presented  with  abdominal  pain.  Laparot- 
omy revealed  bowel  infarction  from  mesenteric  venous 
thrombosis,  requiring  the  resection  of  120  cm  of  jejunum. 
An  upper  extremity  venous  duplex  study  also  showed 
thrombi  in  his  right  subclavian,  axillary,  and  brachial 
veins.  Evaluation  revealed  no  evidence  of  malignancy, 
myeloproliferative  disorder,  or  nephrotic  syndrome.  There 
was  no  evidence  of  antiphospholipid  or  anticardiolipin  an- 


tibodies; no  deficiencies  of  antithrombin  111,  protein  C,  or 
protein  S;  and  no  detectable  abnormalities  of  plasminogen 
or  fibrinogen.  He  was  anticoagulated  immediately  with 
unfractionated  heparin  and  subsequently  maintained  on  a 
warfarin  regimen  with  a prothrombin  time  expressed  as  an 
international  normalized  ratio  (INR)  of  3 to  4,  the  plan  be- 
ing that  this  therapy  would  be  lifelong. 

In  June  1992,  18  months  later,  while  on  therapeutic 
doses  of  warfarin,  the  patient  had  an  upper  gastrointestinal 
hemorrhage.  Endoscopy  revealed  mucosal  ischemia,  and 
angiography  demonstrated  ileomesenteric  venous  thrombi. 
He  was  managed  immediately  with  continuous  intravenous 
heparin  and  was  converted  to  long-term  treatment  with 
ticlopidine  hydrochloride  and  warfarin,  with  his  warfarin 
dose  adjusted  to  maintain  an  INR  of  4 to  4.5. 

In  April  1993,  the  patient  presented  with  cough  and 
hemoptysis.  A ventilation-perfusion  lung  scan  showed 
considerable  perfusion  defects  without  corresponding 
ventilation  defects.  Pulmonary  angiography  confirmed 
multiple  pulmonary  emboli.  New  lower  extremity 
thrombi  were  demonstrated  on  venogram.  A Greenfield 
filter  was  placed  in  the  inferior  vena  cava,  and  again  the 
patient  was  anticoagulated  with  a continuous  intravenous 
infusion  of  standard  heparin.  As  high-intensity  warfarin 
therapy  had  clearly  failed,  the  patient  was  treated  long 
term  with  ticlopidine  and  self-administered,  twice-a-day 
subcutaneous  unfractionated  heparin.  The  heparin  dose 
was  adjusted  to  maintain  a mid-interval  activated  partial 
thromboplastin  time  (aPTT)  in  the  80-  to  90-second  range 
(60  to  90  seconds  corresponding  with  heparin  plasma 
concentrations  of  0.2  to  0.4  U per  ml,  or  1.7  to  2.5  times 
the  mean  normal  of  30  seconds).  At  initiation  of  this 
regimen,  a bone  densitometry  study  was  done  using 
the  holologic  dual-energy  x-ray  absorptiometry  (DEXA) 
technique.  It  revealed  a mean  trabecular  bone  mineral 
density  (BMD)  at  the  spine  of  0.907  grams  per  cm2.  There 
was  no  osteopenia  noted. 

In  October  1993,  despite  therapeutic  doses  of  heparin, 
the  patient  again  presented  with  evidence  of  pulmonary 
embolism.  His  heparin  dose  was  adjusted  and  monitored 
to  ensure  a mid-dose  aPTT  of  90  to  110  seconds  (mean 
normal  of  30  seconds).  After  six  months  of  twice-a-day 
subcutaneous  unfractionated  heparin,  repeat  bone  densi- 
tometry by  the  DEXA  technique  revealed  substantial  tra- 
becular osteopenia,  with  a mean  BMD  at  the  spine  of 
0.816  grams  per  cm2,  representing  a 23.15%  decrease 
over  the  six  months  of  therapy  with  unfractionated  hep- 
arin. Cortical  bone  density  measured  by  the  DEXA  tech- 
nique at  the  left  wrist  showed  no  osteopenia,  with  an 
average  BMD  of  0.669  grams  per  cm2. 

Because  of  the  progressive  bone  loss,  the  patient 
agreed  to  trial  therapy  with  the  LMW  heparin  enoxaparin. 
Although  monitoring  has  not  been  routinely  recom- 
mended for  LMW  heparin  therapy,  a therapeutic  dosage 
of  enoxaparin  was  ensured  by  monthly  documentation  of 
four-hour  postdose  anti-factor  Xa  levels  of  between  0.7 
and  0.9  IU  per  ml.  The  average  dose  has  been  70  mg 
twice  a day.  Continuing  this  regimen,  he  has  had  neither 
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thrombotic  events  nor  gastrointestinal  or  other  bleeding 
complications. 

Bone  density  was  reevaluated  by  the  DEXA  technique 
in  April  1994,  four  months  after  changing  from  unfrac- 
tionated heparin  to  enoxaparin  and  six  months  after  the 
previous  study.  The  mean  trabecular  BMD  was  essen- 
tially unchanged  (0.847  grams  per  cm2),  and  there  was  a 
mild  increase  in  the  cortical  bone  density,  with  a mean 
cortical  BMD  of  0.690  grams  per  cm2. 

The  patient  has  continued  to  do  well.  Subsequent  bone 
densitometry  studies  as  measured  by  the  DEXA  tech- 
nique in  May  1995  revealed  the  mean  trabecular  bone 
density  at  the  spine  to  be  0.849  grams  per  cm2,  which  is 
unchanged  from  his  April  1994  examination.  Similarly, 
the  cortical  bone  density  remained  stable  with  a mean 
BMD  of  0.700  grams  per  cm2. 

During  this  time,  further  studies  were  done  to  identify 
an  underlying  primary  hypercoagulable  state.  Repeat  as- 
says of  total  and  free  protein  S antigen  levels  and  protein  C 
activity  and  antigen  levels  were  normal.  Additional  studies 
revealed  the  following:  no  evidence  of  the  specific  point 
mutation  in  the  factor  V gene  (Arg506  to  Gin)  that  is  associ- 
ated with  resistance  to  activated  protein  C13;  no  evidence  of 
occult  paroxysmal  nocturnal  hemoglobinuria,  as  deter- 
mined by  the  normal  expression  of  CD59  on  the  surface  of 
peripheral  blood  leukocytes;  no  evidence  of  altered  basal 
fibrinolytic  activity,  as  demonstrated  by  normal  plasma 
levels  of  plasminogen  activator  inhibitor  type  1 activity  and 
tissue  plasminogen  activator  activity;  and  no  evidence  of 
an  occult  myeloproliferative  disorder,  as  suggested  by  a 
persistently  normal  peripheral  blood  hemogram  and  the 
lack  of  erythropoietin-independent  colony  growth  in  pe- 
ripheral blood  progenitor  cell  culture  assays. 

Discussion 

The  patient  described  here  suffers  from  an  underlying 
hypercoagulable  process,  with  a 14-year  history  of  fre- 
quent spontaneous  thromboembolic  events  involving 
unusual  anatomic  sites.  Despite  an  extensive  search  for 
abnormalities  associated  with  a primary  hypercoagulable 
state  and  for  occult  causes  of  a secondary  hypercoagula- 
ble state,  the  cause  of  this  patient's  disorder  remains  un- 
known. Of  great  concern  was  the  ineffectiveness  of 
high-intensity  warfarin  plus  antiplatelet  therapy  in  pre- 
venting recurrent  life-threatening  thromboembolic  events. 

Between  2%  and  7%  of  patients  with  spontaneous 
deep  venous  thrombosis  will  experience  recurrent  epi- 
sodes requiring  long-term  anticoagulant  therapy.14'16 
Whereas  oral  warfarin  remains  the  treatment  of  choice  for 
limited  or  indefinite  anticoagulation,  therapeutic  doses  of 
subcutaneous  unfractionated  heparin  have  been  shown  to 
be  as  effective  as  warfarin  in  preventing  recurrent  events 
after  an  episode  of  deep  venous  thrombosis.17  Therapeu- 
tic unfractionated  heparin  use  may  also  be  associated  with 
potentially  fewer  bleeding  complications.18  Because  of  the 
costs  and  inconvenience  of  daily  injections,  however, 
long-term  subcutaneous  heparin  therapy  has  been  re- 
served for  patients  who  have  recurrent  deep  venous 
thrombosis  despite  adequate  anticoagulation  with  war- 


farin (as  documented  by  INRs  of  4 to  4.5)  or  for  patients 
with  contraindications  to  warfarin  therapy.17  Unfortu- 
nately, long-term  therapy  with  unfractionated  heparin  re- 
sults in  a substantial  loss  of  bone  density  in  as  much  as  a 
third  of  patients.19'22  Thus,  an  effective  and  safe  alternative 
to  the  use  of  warfarin  and  unfractionated  heparin  is  highly 
desirable  for  these  patients. 

The  patient  in  this  report  continued  to  have  throm- 
boembolic events  while  on  high-intensity  warfarin  ther- 
apy combined  with  ticlopidine.  Although  he  did  not  have 
a recurrent  event  on  higher-dose  subcutaneous  unfraction- 
ated heparin  combined  with  ticlopidine,  he  required  fre- 
quent monitoring  and  twice-a-day  injections  and,  more 
important,  he  suffered  considerable  trabecular  bone  den- 
sity loss.  He  has  now  been  using  subcutaneous  enoxa- 
parin for  28  months,  with  documented  stabilization  of  his 
bone  density  and  without  recurrent  thromboembolic 
events,  side  effects,  or  bleeding  complications. 

This  patient’s  course,  together  with  previous  experi- 
ence with  limited-duration  therapy  with  LMW  hep- 
arins,7-9'12  suggests  that  these  agents  should  be  strongly 
considered  as  an  effective  alternative  to  unfractionated 
heparin.  The  LMW  heparins  have  great  promise  as  agents 
for  prophylactic  and  therapeutic  anticoagulation.  More 
work  is  needed  to  replicate  and  extend  the  findings  of  this 
report  on  the  long-term  use  of  LMW  heparin  in  persons 
with  recurrent  thromboembolic  disease  for  whom  war- 
farin therapy  is  contraindicated  or  ineffective. 
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Bartender's  Hand 
An  Unusual  Form  of 
Occupational  Cumulative 
Trauma  Disorder 
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OYEBODE  A.  TAIWO,  MD,  MPH 
New  Haven,  Connecticut 

Cumulative  trauma  disorder,  also  called  repetitive 
strain  injury,  repetitive  motion  disorder,  or  overuse  syn- 
drome, encompasses  a spectrum  of  disorders  that  arise 
from  the  overuse  of  the  joints  and  soft  tissue  structures  of 
the  extremities.  Included  in  this  spectrum  are  such  diverse 
clinical  disorders  as  carpal  tunnel  syndrome,  tenosynovi- 
tis, epicondylitis,  hand-arm  vibration  syndrome,  de  Quer- 
vain’s  disease,  and  the  less-well-defined  chronic  upper 
extremity  pain  syndrome.1  What  unifies  these  various 
diagnoses  is  the  hypothesis  that  repeated  biomechanical 
stresses  are  responsible  for  tissue  microtrauma,  causing 
local  inflammation,  inhibiting  function,  and  produc- 
ing pain.2 

Occupational  cumulative  trauma  disorders  have  im- 
portant effects  on  workers,  their  employers,  and  society  in 
general.  Most  working  adults  obtain  their  medical  care 
from  primary  care  physicians,  who  should  be  able  to  rec- 
ognize work-related  musculoskeletal  disorders.  Failure  to 
do  so  can  result  in  substantial  losses  from  decreased  pro- 
ductivity, lost  work  time,  inappropriate  management,  and 
even  disability.  An  accurate  occupational  history  is  cru- 
cial to  the  proper  diagnosis. 

Several  unusual  variants  of  occupational  cumulative 
trauma  disorder  have  been  described.  These  include 
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endoscopist’s  thumb,-'  mouse  joint.4  and  potato  harvester’s 
footdrop.5  The  following  case  report  describes  another 
atypical  presentation  of  an  occupational  cumulative 
trauma  disorder  in  a bartender.  To  our  knowledge,  this 
is  the  first  reported  case  of  such  a disorder  in  this 
job  category. 

Report  of  a Case 

The  patient,  a 30-year-old  left-handed  man,  was  seen 
at  the  Yale-New  Haven  (Connecticut)  Occupational  and 
Environmental  Medicine  Clinic  because  of  left  thumb 
pain.  The  pain  was  located  at  the  base  of  the  thumb  and 
had  been  gradually  increasing  over  the  previous  six 
weeks.  Movement  made  the  pain  worse.  There  was  no  ac- 
companying paresthesia.  The  joints  were  not  swollen.  Oc- 
casionally the  pain  would  be  accompanied  by  locking  of 
the  third,  fourth,  and  fifth  digits  of  the  left  hand.  No  loss 
of  strength  was  noted.  The  patient  did  not  recall  any  an- 
tecedent trauma  to  the  hand. 

The  medical  history  was  unremarkable.  A review  of 
systems  failed  to  elicit  any  systemic  symptoms. 

The  patient  was  a bartender.  His  job  involved  the  use 
of  a beverage  gun  to  dispense  soda  and  water.  He  held  the 
beverage  gun  in  his  left  hand  with  the  second  to  fifth  dig- 
its curled  around  the  base  of  the  gun  while  the  thumb  was 
positioned  over  the  trigger.  By  exerting  sufficient  pressure 
on  the  trigger  with  his  left  thumb,  beverage  flow  could  be 
activated.  Relaxing  the  pressure  on  the  trigger  would  stop 
the  flow  of  liquid.  He  worked  about  48  hours  a week,  us- 
ing the  beverage  gun  frequently  throughout  his  workshift. 

Examination  of  his  hand  revealed  tenderness  at  the 
base  of  the  proximal  phalanx  of  his  left  thumb.  He  also 
had  mild  tenderness  of  the  metacarpophalangeal  (MCP) 
and  proximal  interphalangeal  (IP)  joints  of  the  third, 
fourth,  and  fifth  fingers.  No  nodules  were  felt.  No  joint  ef- 
fusion was  noted.  Range  of  motion  was  preserved,  but 
there  was  tenderness  with  flexion  of  the  MCP  and  IP 
joints  of  the  left  thumb.  Grip  strength  was  good.  No  sen- 
sory or  motor  deficits  were  demonstrated.  An  x-ray  film 
of  the  hand  was  unremarkable. 

The  patient  was  diagnosed  as  having  flexor  tendinitis 
of  the  flexor  pollicis  longus,  flexor  pollicis  brevis,  and 
flexor  digitorum  sublimis  of  the  third,  fourth,  and  fifth 
digits  with  concomitant  stress  of  the  ulnar  collateral  liga- 
ment. He  was  treated  conservatively  with  a nonsteroidal 
anti-inflammatory  agent  and  physical  therapy.  Job  modi- 
fication was  discussed  with  his  employer,  who  agreed  to 
switch  him  from  bartending  to  waiting  on  tables.  His 
symptoms  started  to  resolve  gradually  after  he  stopped 
using  the  beverage  gun.  Six  weeks  after  the  job  change, 
he  was  completely  asymptomatic. 

Discussion 

This  case  depicts  an  unusual  variant  of  an  occupa- 
tional cumulative  trauma  disorder.  The  patient’s  thumb 
pain  likely  resulted  from  repeated  flexion  of  the  thumb  at 
both  the  MCP  and  IP  joints  against  the  resistance  of  the 
beverage  gun  trigger.  “Locking”  of  his  third,  fourth,  and 
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IP  = interphalangeal 
MCP  = metacarpophalangeal 


fifth  digits  likely  occurred  from  inflammation  of  the 
flexor  tendons  from  repeated  friction  and  pressure  against 
the  barrel  of  the  beverage  gun. 

Other  features  of  this  case  consistent  with  an  overuse 
syndrome  include  the  gradual  onset,  the  anatomic  speci- 
ficity of  the  findings  as  it  related  to  the  proposed  mecha- 
nism of  injury,  the  absence  of  a systemic  disease  or  other 
rheumatologic  condition  to  explain  the  patient’s  symp- 
toms and  signs,  and  the  gradual  but  complete  resolution 
of  symptoms  after  cessation  of  the  repetitive  activity. 

Occupational  cumulative  trauma  disorders  can  present 
in  an  atypical  fashion,  as  this  case  demonstrates.  To  make 
the  appropriate  diagnosis,  it  is  essential  to  perceive  the  as- 
sociation between  repetitive  stress  from  work  practices 
and  the  resultant  clinical  presentation.  This  can  only  be 
achieved  with  a thorough  occupational  history.  Obtaining 
the  job  title  or  general  job  description  alone  may  not  pro- 
vide sufficient  information  to  delineate  the  relationship  of 
the  patient's  symptoms  with  specific  occupational  tasks.6 
It  is  more  desirable  to  elicit  a detailed  description  of  those 


activities  that  may  relate  to  symptoms.  Often  it  is  advis- 
able to  have  the  patient  “act  out”  the  work  activity.  Alter- 
nately, it  might  be  productive  to  visit  the  work  site  while 
the  patient  is  working  and  directly  observe  the  patient's 
work  practices.  Frequently,  as  in  this  case,  there  are  no 
objective  tests  to  aid  in  the  diagnosis.  Hence,  the  correct 
identification  of  the  problem  rests  on  an  accurate  occupa- 
tional history  and  clinical  examination. 

The  medical  management  of  occupational  cumulative 
trauma  disorders  is  often  conservative,  consisting  of  rest, 
nonsteroidal  anti-inflammatory  agents,  and  physical  ther- 
apy. In  conjunction  with  this  regimen,  an  evaluation  of  the 
work  site  and  work  practices  is  crucial  so  that  the  appro- 
priate ergonomic  and  job  modifications  can  be  instituted. 
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Clinical  breast  examination  (CBE)  continues  to  be 
important  despite  the  widespread  use  of  mammog- 
raphy. About  half  of  breast  cancers  are  still  found  by 
patients  themselves,  so  clinicians  must  use  CBE  to 
understand  what  patients  are  finding  on  their  bodies.  In 
addition,  CBE  by  health  professionals  is  still  the  only 
way  that  more  than  10%  of  breast  cancers  are  detected.1-2 
Clinical  breast  examination  is  a rapid  procedure.  In 
two  to  three  minutes,3  a clinician  can  decide  whether  a 
woman’s  breasts  are  as  expected  in  the  dual  context  of 
what  is  normal  for  all  women  and  what  would  be  usual 
changes  given  the  patient’s  personal  history. 

Most  written  descriptions  of  CBE  focus  on  the 
sequential  steps  of  the  examination — with  occasionally 
a discussion  of  how  to  palpate — but  omit  the  mental 
checklist  a clinician  should  review  to  understand  the 
examination.  In  this  essay,  I suggest  points  that  physi- 
cians should  consider  during  CBE.  These  are  not  all 
inclusive,  but  any  CBE  should,  as  a minimum,  include 
the  topics  outlined  here. 

Role  of  Risk  Factors  in  the  Routine 
Clinical  Breast  Examination 

Statistics  cannot  guide  the  conclusions  drawn  from 
any  specific  routine  breast  evaluation.  Despite  their  use 
to  shape  our  understanding  of  breast  cancer  and  to  guide 
future  research,  statistics  have  little  practical  value  during 
an  individual  routine  examination.  There  is  not  sufficient 
difference  between  the  yield  of  CBE  in  a high-risk 
patient  and  that  in  a low-risk  patient  to  use  risk  factors  to 
decide  whether  a CBE  is  within  normal  limits.  Most 
breast  cancers  occur  in  women  who  have  no  known  risk 
factors,  so  that  the  absence  of  risk  factors  is  not  a reliable 
basis  to  decide  not  to  proceed  with  the  further  evaluation 
of  a possible  area  of  concern.  Likewise,  although  a 
woman  may  be  at  high  risk  for  breast  cancer,  “high  risk” 
is  a relative  term  describing  the  likelihood  of  cancer  over 
a lifetime.4  In  this  context,  even  for  a high-risk  patient, 
each  clinical  evaluation  represents  one  chance  out  of  a 
lifetime  that  a single  event  will  be  recognized.  Thus,  even 
for  high-risk  women,  the  chance  of  finding  a breast  can- 
cer during  any  single  breast  examination  is  low. 

Taking  a history  of  personal  risk  factors  acknowl- 
edges the  concerns  of  the  patient  and  prepares  the 
physician  to  counsel  her  concerning  future  expectations. 
Taking  a history  is  also  the  way  to  learn  what  a patient 


may  have  felt  during  a self-examination.  These  aspects 
of  caring  for  the  patient  should  not,  however,  be  con- 
fused with  bases  to  decide  whether  a woman’s  examina- 
tion is  within  normal  limits.  Every  breast  examination 
should  be  done  in  the  same  manner  for  all  women  with 
equal  attention  to  detail  and  an  equal  level  of  suspicion. 

Components  of  a Clinical  Breast  Examination 

Observation  of  the  breast,  the  palpation  of  local  and 
regional  lymph  nodes,  and  palpation  of  the  breast  are  the 
components  of  a CBE.  During  a complete  breast  exami- 
nation, the  examiner  should  consider  the  following:  Is  the 
breast  being  examined  in  a standardized  way  that  is  likely 
to  detect  possible  abnormalities  in  any  part  of  the  breast? 
Are  findings  consistent  with  the  known,  normal  structure 
of  the  breast?  Are  the  breasts  symmetric?  Are  findings  on 
palpation  consistent  with  a woman’s  life  history? 

Observation  of  the  Breast 

Breast  examination  begins  with  a static  observation; 
the  clinician  observes  the  skin  for  rashes,  discoloration, 
or  ecchymosis  as  well  as  any  visible  lumps,  swelling,  or 
changes  in  the  skin. 

Next,  the  clinician  observes  the  motion  of  the  breast 
as  the  patient  changes  position.  During  changes  from  a 
supine  to  a sitting  position,  the  gland  moves,  changes 
shape,  shifts  its  position,  and  exerts  tension  on  the  sus- 
pensory ligaments  that  connect  the  breast  to  the  overly- 
ing skin  and  the  underlying  chest  wall  muscles. 
Normally  this  tension  is  distributed  evenly,  and  the  skin 
of  the  breast  pulls  in  a smooth  contour.  Irregularity  of 
the  tension  on  the  skin  of  the  breast  causes  dimpling  and 
indicates  that  something  abnormal  has  disturbed  the  nor- 
mal shifting  and  flexibility  of  the  breast. 

Dimpling  or  a visible  irregularity  of  tension  on  breast 
skin,  if  it  exists,  is  accentuated  by  pulling  on  the  mam- 
mary gland  with  traction  from  the  underside.  Such  trac- 
tion is  created  when  the  patient  raises  her  arm  over  her 
head,  thereby  moving  the  insertion  of  the  pectoral  mus- 
cle upward  or,  alternatively,  when  she  flexes  her  pectoral 
muscles,  which  will  pull  the  muscle  tighter  and  the  deep 
surface  of  the  breast  upward.  Relative,  deep  tension  can 
also  be  created  by  having  the  patient  lean  forward.  This 
method  uses  gravity  to  pull  the  breast  and  skin  away 
from  the  pectoral  muscle  and  is  particularly  useful  in  a 
woman  who  has  large  breasts. 


(Goodson  WH  III:  Clinical  breast  examination.  West  J Med  1996;  164:355-358) 
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Palpation  of  Lymph  Nodes 

Lymph  nodes  should  be  sought  above  and  below  the 
clavicles  and  in  the  axillae.  The  palpation  of  lymph 
nodes  is  influenced  by  the  position  of  the  patient  and  the 
amount  of  body  fat.  Axillary  lymph  nodes,  for  example, 
are  more  easily  felt  when  a woman  sits  erect  and  the 
weight  of  her  breast  pulls  axillary  tissue,  particularly 
high  nodes,  down  to  an  accessible  position.  Body  fat  can 
obscure  small  nodes,  although  small  axillary  nodes  are 
sometimes  encountered  in  persons  who  have  frequent 
small  cuts  from  pets  or  perform  repeated  wet  or  dirty 
tasks  such  as  gardening. 

Palpation  of  the  Breast 

Palpation  of  the  breast  is  the  most  important  and  least 
discussed  part  of  CBE — that  is,  the  motions  of  breast 
examination  are  well  described,  but  the  interpretation  of 
the  findings  is  only  vaguely  discussed.  For  this  reason, 
several  key  questions  about  palpation  are  posed  and  dis- 
cussed. 

How  does  the  position  help  palpation  of  the  breast? 
In  general,  a clinician  learns  more  by  observing  the 
breast  and  palpating  nodes  when  a woman  is  sitting  and 
palpating  the  breast  when  she  is  supine.  Occasionally, 
however,  a mass  will  best  be  felt  during  bimanual  palpa- 
tion when  the  patient  is  sitting — that  is,  one  hand  sup- 
ports the  breast  while  the  other  palpates. 

Whether  a woman  is  sitting  or  lying,  the  physician 
usually  asks  her  to  hold  her  hands  behind  her  head  dur- 
ing palpation  of  the  breast.  The  result  is  that  the  breast  is 
pulled  flatter,  which  makes  any  specific  part  of  the 
breast  “thinner”  and  easier  to  palpate. 

What  pattern  should  be  used  for  palpating  the 
breast?  The  pattern  of  palpation  determines  whether  a 
thorough  examination  is  done.  Accessory  breast  tissue 
can  be  encountered  as  far  cephalad  as  the  anterior  shoul- 
der or  as  far  caudal  as  the  groin,  but  in  general,  a 
complete  CBE  covers  from  the  clavicle  to  the  infra- 
mammary fold  and  from  the  midaxillary  line  to  the 
middle  of  the  sternum.  Studies  of  breast  self-examina- 
tion have  shown  that  radial  or  circular  patterns  tend  to 
focus  attention  on  the  area  immediately  around  the  nip- 
ple and  areola  and  to  overlook  peripheral  areas.5  A more 
complete  breast  examination  is  done  when  the  fingers 
cover  the  breast  in  sequential  vertical  strips  from  the 
clavicle  to  the  inframammary  fold  starting  at  the  midax- 
illary line  and  moving  medially  (Figure  l).5  Although 
these  are  studies  of  self-examination,  there  is  no  reason 
to  think  that  clinicians  will  not  make  similar  errors  if 
there  is  not  meticulous  attention  to  palpating  all  areas  of 
breast  tissue. 

How  should  fingers  move  during  palpation? 
Palpation  can  be  done  several  ways:  using  two  or  three 
fingers  in  small  circular  motions  with  varying  pressure 
to  sense  the  consistency  of  breast  tissue  at  different 
depths  under  the  skin;  rolling  tissue  between  two  fingers 
as  though  alternating  between  the  “j”  and  the  “k”  on  a 
keyboard  or  the  “A”  and  “B”  on  a piano;  and  sliding  the 


Figure  1. — The  portion  of  the  breast  tissue  evaluated  during 
breast  self-examination  is  influenced  by  the  examination  pat- 
tern. A vertical  strip  pattern  results  in  a larger  portion  of  the 
breast  area  being  covered.  It  is  probable  that  physicians  also  fail 
to  examine  substantial  portions  of  the  breast  if  they  assume  that 
the  nipple  is  the  center  of  the  breast.  The  vertical  bar  represents 
the  standard  deviation.  (Reprinted  with  permission  from 
Saunders  et  al.5) 

fingers  over  the  surface  of  the  breast  with  or  without 
some  form  of  skin  lubrication  with  water,  soap,  alcohol, 
or  sheets  of  silicone-coated  rubber.  Each  of  these  tech- 
niques has  its  usefulness,  and  experienced  clinicians 
tend  to  use  them  in  combination.  It  is  also  sometimes 
useful  to  stabilize  the  breast  with  a hand  on  the  nipple 
areolar  complex,  using  the  other  hand  to  examine  each 
quadrant  of  the  breast  in  a smaller  strip  pattern. 

How  Density  and  Nodularity  Affect 
a Clinical  Breast  Examination 

When  palpating  the  breasts,  clinicians  always  feel  a 
composite  of  tissue  that  includes  skin,  subcutaneous  fat, 
gland,  muscle,  and  bone  (Figure  2).6  Two  properties  of 
this  composite  can  be  described:  density  or  firmness  that 
indicates  the  degree  to  which  breast  tissue  can  be  com- 
pressed or  deformed  by  the  pressure  of  the  examiner’s 
hand;  and  nodularity  or  bumpiness  that  indicates  the 
degree  to  which  the  surface  of  the  breast  varies  between 
smooth  and  irregular.  A less  dense  breast  tends  to  be 
more  nodular,  and  vice  versa.7 

Density  can  be  defined  by  the  degree  to  which  the 
outline  of  ribs  can  be  felt  through  the  gland  tissue  of  the 
breast.  In  most  women,  it  is  possible  to  feel  ribs  through 
the  upper  outer  quadrant  of  the  breast  tissue  (the  area  of 
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greatest  density  in  most  women);  in  some  women,  it  is 
possible  to  feel  only  a suggestion  of  the  shape  of  the  ribs 
in  this  area;  and  in  some  women  it  is  impossible  to  feel 
the  ribs  at  all.7  Clinicians  can  confirm  that  a rib  is  being 
felt  by  following  the  edge  of  the  rib  from  an  easily 
accessible  area  such  as  beside  the  sternum  or  in  the  axil- 
la. The  use  of  the  ribs  as  a reference  point  reduces  the 
possibility  of  confusing  ribs  palpated  through  the  breast 
tissue  for  “lumps,”  and  because  ribs  are  always  present, 
it  gives  an  objective  way  to  compare  the  density  of  one 
woman’s  breasts  with  that  of  another’s. 

Nodularity  is  more  subjective,  although  the  extremes 
are  relatively  obvious.  A smooth  breast  that  has  literally 
no  nodularity  is  extremely  uncommon,  but  it  does  exist. 
The  other  extreme,  equally  uncommon,  is  a breast  that 
has  multiple  hard  lumps  and  therefore  many  areas  of  pos- 
sible concern.  The  breasts  of  most  women  are  between 
these  extremes,  with  some  diffuse  nodularity  over  the 
entire  breast.  With  sufficient  compression,  breast  tissue, 
and  particularly  subcutaneous  fat,  can  be  felt  in  smaller 
segments  or  sections  and  interpreted  as  lumpy.  By  focus- 
ing on  density  and  nodularity  as  distinct  characteristics  of 
breast  tissue,  a clinician  will  be  aware  of  the  amount  of 
pressure  exerted  during  the  examination  and  therefore 
avoid  interpreting  normal  findings  as  abnormal. 

The  presence  of  nodularity  and  density  does  not  indi- 
cate disease.  There  is  no  correlation  between  either 
nodularity  or  density  and  the  presence  of  underlying  dis- 
ease that  might  indicate  an  increased  risk  of  cancer.7 
These  descriptors  help  physicians  avoid  broad  or  inclu- 
sive terms  such  as  “fibrocystic”  that,  though  commonly 
used,  are  confusing  because  they  have  no  precise  mean- 
ing other  than  as  a general  impression.8 

How  the  Quadrants  Differ 

Palpation  of  the  breast  differs  according  to  the  area  of 
the  breast  being  examined.  Typically  the  upper  outer 
quadrant  is  denser  than  the  upper  inner  or  the  lower 
outer  quadrants  and  much  denser  than  the  lower  inner 
quadrant.  In  addition,  the  lower  and  medial  parts  of  the 
pectoralis  major  muscle  tend  to  have  less  bulk,  and, 
therefore,  ribs  may  be  more  sharply  defined  during  the 
palpation  of  breast  tissue  over  these  areas.  If  the  breast 
is  large  or  there  is  pendulous  tissue,  the  lower  edge  of 
the  breast  where  the  tissue  is  folded  on  itself  for  pro- 
longed periods  of  time  may  thicken  into  what  has  been 
called  the  inframammary  fold. 

The  central  part  of  the  breast,  beneath  the  areola  and 
nipple,  reflects  the  nurturing  function  of  the  breast.  This 
is  the  reservoir  from  which  nursing  infants  suck  milk;  it 
must  be  distensible  and  flexible  for  nursing.  For  this  rea- 
son, retroareolar  tissue  is  usually  softer  than  the  sur- 
rounding breast  gland,  even  the  tissue  in  the  lower  inner 
quadrant.  Often  the  gland  tissue  that  borders  the  areola 
has  a distinctly  scalloped  or  nodular  feel. 

The  Usefulness  of  Symmetry 

Understanding  the  normal  distribution  and  architec- 
ture of  the  breast  helps  clinicians  anticipate  findings  on 


Figure  2. — During  palpation,  a composite  of  skin,  subcutaneous 
fat,  the  breast  gland  tissue,  muscle,  and  underlying  bone  of  the 
chest  wall  is  felt.  Palpation  of  the  ribs  through  the  breast  is  a 
useful  way  to  determine  the  breast  density  and  avoid  mistaking 
ribs  for  lumps.  (Reprinted  with  permission  from  Goodson.6) 

an  individual  patient.  For  example,  it  is  not  rare  for  a 
woman  to  have  some  increased  density  in  the  upper  mid- 
portion of  her  breast,  at  what  is  often  described  as  the  12 
o’clock  position.  Fortunately,  such  less  typical  distribu- 
tion of  gland  tissue  tends  to  be  symmetric.  If  it  is  not 
symmetric,  the  clinician  must  ask,  “Why?” 

The  assessment  of  symmetry  helps  determine 
whether  a specific  area  of  a woman’s  breast  is  abnormal 
or  is  simply  “normal”  for  her.  Symmetry  is  best  evaluated 
when  the  clinician  examines  each  breast  symmetrically 
from  the  same  relative  position — that  is,  the  clinician 
walks  to  both  sides  of  the  table  to  complete  the  examina- 
tion from  a symmetric  perspective  (this  “walk”  is  includ- 
ed in  the  3-minute  screening  examination).  Results  are 
enhanced  when  a woman’s  breasts  are  dependent  toward 
her  side  while  she  is  supine. 

Obvious  exceptions  to  symmetry  are  areas  of  previ- 
ous surgical  therapy.  The  breast  gland  tissue  under  a skin 
scar  can  be  focally  scarred  or  thickened.  Alternatively,  if 
the  gland  tissue  has  not  been  successfully  approximated 
after  a previous  operation,  the  area  under  a scar  will  be 
softer,  and  adjacent  areas  where  tissue  of  normal  consis- 
tency resumes  can  actually  feel  denser  and  raise  concern 
that  there  may  be  an  adjacent  “lump.” 

How  Life  History  Influences 
Density  and  Nodularity 

Nodularity  and  looseness  of  the  skin  both  increase 
greatly  if  there  have  been  events  when  a woman’s 
breasts  were  larger  and  then  became  smaller,  such  as 
after  pregnancy  and  lactation  when  breast  engorgement 
subsides,  and  the  breast  feels  more  nodular.  This  is  not 
“fibrocystic,”  and  these  normal,  anticipated  changes 
should  not  be  interpreted  as  a disease  or  a “condition.” 
Similar  changes  are  seen  after  substantial  weight  loss 
and  when  hormonal  stimulation  of  the  breasts  stops  after 
menopause.  Weight  gain  can  obscure  nodularity,  and  the 
clinician  must  ascertain  that  fatty  lobules  are  of  uniform 
density  over  wide  areas  of  the  breast.  If  a woman  uses 
hormone  replacement  therapy  after  menopause,  her 
breasts  may  increase  in  density.  Premenopausal  women 
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often  have  increased  breast  density  during  the  pre- 
menstrual period  when  hormonal  levels  are  high  and 
decreased  density  when  hormonal  levels  drop  as  men- 
struation begins.  Such  changes  should  be  considered 
whenever  a patient’s  breasts  are  being  examined. 

How  to  Decide  if  an  Abnormality  Exists 

Having  decided  how  to  position  the  patient,  what  pat- 
tern of  breast  examination  to  use,  how  to  use  one’s  fin- 
gers. how  to  stabilize  the  breast,  how  to  describe  what  is 
felt,  and  whether  findings  on  palpation  are  as  expected, 
the  clinician  must  decide  whether  further  evaluation  is 
needed.  Obvious  lumps  that  are  discrete  and  distinctly 
different  from  suiTounding  tissue  are  usually  not  difficult 
to  identify.  They  can  move  within  tissue  or  feel  fixed,  and 
like  large  visible  lumps,  they  are  easily  perceived  as  dif- 
ferent. Subtle  findings  are  areas  that  do  not  move,  shift, 
or  compress  as  anticipated  or  that  are  asymmetric  relative 
to  the  other  breast  in  one  of  these  characteristics  or  in 
density  or  nodularity  in  general.  A common  misconcep- 
tion is  that  clinicians  seek  lumps  and  then  interpret  what 
the  lump  or  other  area  is.  This  assumes  that  some  combi- 
nation of  experience  and  sensory  acuity  will  lead  to  the 
right  decision  as  to  whether  a specific  “lump"  might  be 
cancer  and  therefore  warrant  a biopsy.  It  is  more  produc- 
tive to  consider  the  breast  as  an  organ  with  a structure 
that  should  make  sense  in  the  context  of  normal  breast 
structure  and  a woman’s  life  history.  Any  deviation  from 
expected  findings  requires  further  assessment. 

What  Does  Breast  Tenderness  Signify? 

Breast  tenderness,  which  many  women  report  during 
breast  examination,  correlates  in  a general  way  with 
breast  density.9  Generalized  tenderness  is  not  usually  an 
instructive  finding,  however,  and  pain  itself  is  an  unusual 
presentation  of  cancer.10  Tenderness  during  deep  palpa- 
tion is  best  considered  like  abdominal  discomfort  that 
can  be  elicited  by  deep  palpation  on  most  persons. 
Exceptions  are  sensitivity  to  light  palpation  or  focal  ten- 
derness. With  sensitivity  to  light  palpation,  possibilities 
of  infection  or  generalized  cancer  must  be  considered. 
Skin  changes  are  often  present  in  such  cases,  although 
cancers  that  cause  skin  changes,  such  as  inflammatory 
cancer,  can  also  be  painless.  The  evaluation  of  focal  ten- 
derness is  complicated  because  the  patient,  who  feels  the 
pain,  can  repeatedly  localize  one  area.  For  both  sensitiv- 
ity or  focal  tenderness,  the  clinician’s  task  is  the  same  as 
when  these  symptoms  are  not  present.  The  physician 
examines  for  areas  that  have  distinct  or  asymmetric  char- 
acteristics." In  the  absence  of  physical  findings,  biopsy 
can  be  guided  only  by  mammography  if  an  abnormality 
is  detected  or  by  doing  a biopsy  directed  not  by  palpation 
or  mammography  but  by  the  patient’s  descriptions.  There 
is  no  best  way  to  decide  whether  to  do  a biopsy  in  these 
situations,  and  consultation  is  often  useful. 

When  the  Clinician  Cannot  Feel 
What  the  Patient  Feels 

Many  women  are  sensitive  to  minor  changes  and 
variations  that  occur  in  their  own  breasts  and  that  are  not 


readily  apparent  to  a clinician.  If  a woman  reports  an 
area  of  concern  that  the  clinician  cannot  feel  and  cannot 
detect  by  mammography,  it  is  important  to  resolve  this 
difference  in  a way  that  respects  the  observation  of  the 
patient.  Options  include  the  following:  repeating  the 
CBE  at  a brief  interval  of  two  or  three  months  and  a 
longer  interval  of  about  six  months,  referring  the  patient 
to  a surgeon  and  other  physician  for  examination,  and 
recognizing  that  the  patient  may  be  correct  and  acknowl- 
edging to  the  patient  that  she  has  the  right  to  seek  anoth- 
er opinion.  Remember  that  more  than  half  of  breast 
cancers  are  found  by  patients  themelves.1-2 

Summary 

An  astute  clinician  has  an  appreciation  of  the  wide 
variation  possible  in  normal  breasts,  but  anticipates  that 
the  palpation  of  the  breasts  of  an  individual  woman  will 
be  determined  by  basic  facts  concerning  typical  relative 
distribution  of  gland  tissue,  breast  symmetry,  the  influ- 
ence of  life  history,  and  possibly  previous  surgery.  If  the 
findings  of  a CBE  are  not  as  anticipated,  the  clinician 
must  find  out  why  this  is  so.  This  is  a different  frame  of 
reference  from  asking  whether  a given  lump  or  area 
should  be  considered  suspicious  for  cancer.  The  basic 
questions  are  whether  the  findings  of  a CBE  are  consis- 
tent with  typical  breast  structure  and  anatomy  and  in  the 
context  of  the  woman's  life  history.  If  these  questions 
can  be  answered  in  the  affirmative,  the  examination  is 
complete;  if  not.  further  evaluation  is  necessary.1213 
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Lightning  and  Fattening — 

Evolving  Concepts  in  the 
Pathogenesis  of  Preeclampsia 

Preeclampsia  is  a pregnancy-specific  syndrome  charac- 
terized by  hypertension,  edema,  and  proteinuria.  More 
than  300,000  new  cases  are  expected  to  be  identified  this 
year  in  the  United  States.  The  pathophysiology  of 
preeclampsia  is  poorly  understood,  and  consequently  its 
therapy  remains  empirical:  expedient  delivery.  Emergent 
operative  and  often  preterm  delivery  are  the  major  causes 
of  the  increased  maternal  and  neonatal  morbidity  and 
mortality  associated  with  preeclampsia.  In  developed 
countries,  complications  arising  from  preeclampsia  are 
the  second  leading  cause  of  maternal  mortality  after  mo- 
tor vehicle  accidents.  With  current  management,  progres- 
sion to  its  convulsive  phase,  eclampsia,  occurs  in  only  4% 
to  5%  of  women  with  preeclampsia.  Nevertheless,  its 
dramatic  clinical  presentation  and  life-threatening  conse- 
quences still  make  this  one  of  the  most  feared  compli- 
cations of  pregnancy.  According  to  Leon  Chesley,  a 
leading  scholar  of  preeclampsia,  it  was  the  French  author 
de  Sauvages  who  introduced  the  clinical  description 
eclampsia  parturientium  in  1739.  de  Sauvages,  in  turn,  at- 
tributed Hippocrates  with  the  term  exA.ap,i(nea  ( eklamp - 
sis),  the  Greek  word  for  “lightning,”  to  describe  the 
sudden  and  unpredictable  onset  of  convulsions  recog- 
nized since  antiquity  as  a risk  in  late  pregnancy.1 

Hypotheses  that  impaired  trophoblast  invasion,  poor 
placental  perfusion,  and  generalized  maternal  endothelial 
cell  activation  or  injury  are  associated  with  preeclampsia 
have  been  advanced  over  the  past  decade.2  Histochemical 
studies  of  the  placental  beds  of  preeclamptic  women 
demonstrate  impaired  trophoblast  invasion  and  the  failure 
of  vascular  remodeling.  Doppler  flow  studies  confirm  de- 
creased spiral  artery  and  placental  perfusion  in  this  con- 
dition. Several  markers  of  endothelial  cell  dysfunction 
have  been  reported  in  patients  with  preeclampsia,  includ- 
ing decreased  circulating  levels  of  prostacyclin  and  ele- 
vated concentrations  of  endothelin-1,  cellular  fibronectin, 
and  thrombomodulin.  Morphologic  and  functional  evi- 
dence of  endothelial  injury,  particularly  in  glomeruli,  also 
has  been  documented  in  women  with  this  disorder.  Mater- 
nal endothelial  cell  activation  or  injury  are  thought  to 
result  in  vasospasm,  microthrombosis,  and  vascular  per- 
meability. The  focus  on  the  endothelial  disorder  in  this 
syndrome  has  provided  a rationale  for  trials  of  low-dose 
aspirin  and  other  antiplatelet  agents  for  the  chemopreven- 
tion  of  preeclampsia.  Although  this  strategy  appears  to  re- 
duce the  incidence  of  preeclampsia  in  high-risk  patients, 
its  efficacy  as  preeclampsia  prophylaxis  in  general  obstet- 
ric patients  has  been  disappointing.3 

As  Ms  Duda  indicates  in  her  review  article  elsewhere 
in  this  issue,4  many  of  the  mysteries  that  underlie  the 
cause  of  preeclampsia  reflect  our  limited  understanding 
of  the  immunobiology  of  human  pregnancy.  The  placen- 


tal bed  is  a unique  immunologic  environment  in  which  a 
natural  tolerance  exists  between  two  antigenically  dis- 
parate tissues.  The  commonly  held  postulate  that  mater- 
nal immunologic  tolerance  of  the  foreign  fetus  is 
mediated  by  the  activation  of  an  antigen-blocking  system 
has  yet  to  be  substantiated.  Despite  the  search  for  sys- 
temic alterations  in  immunocompetence  and  responsive- 
ness during  human  pregnancy,  there  is  little  evidence  to 
support  widespread  or  global  effects  of  pregnancy  on  the 
maternal  immune  system.  It  should  be  stressed,  however, 
that  laboratory  inconsistencies  and  variation  in  immune 
responses  among  pregnant  women  pose  difficulties  in  the 
interpretation  of  many  of  these  studies.  It  is  generally  ac- 
cepted that  total  T-lymphocyte  concentrations  are  not  al- 
tered during  pregnancy.  Neither  do  circulating  B cell  or 
immunoglobulin  (Ig)  G,  IgM,  or  IgA  concentrations 
change  substantially  from  prepregnancy  values.5 

Growing  evidence  supports  the  opinion  that  local, 
rather  than  systemic,  factors  are  of  primary  importance  in 
the  immune  tolerance  of  pregnancy.  The  postulated  effec- 
tors include  large  granular  lymphocytes  of  maternal  ori- 
gin that  rapidly  populate  the  decidua  after  conception  and 
immunomodulatory  proteins,  hormones,  and  cytokines 
elaborated  by  either  or  both  maternal  and  fetal  tissues  in 
the  placental  bed.  Of  critical  importance  is  the  discovery 
that  invading  extravillous  trophoblasts  express  a trun- 
cated, nonpolymorphic  class  I-like  antigen,  HLA-G.6  This 
immunologically  neutral  histocompatibility  antigen  is 
postulated  to  protect  the  invading  trophoblasts  from  ma- 
ternal immune  recognition  while  preserving  important 
cell-to-cell  interactions  that  allow  these  cytotrophoblasts 
to  invade  and  migrate  through  the  uterine  decidua. 

Whatever  the  evasive  mechanisms  of  trophoblast  cells 
in  normal  pregnancy,  the  preeclampsia  syndrome  has  long 
been  thought  to  represent  a defect  in  the  normal  immuno- 
logic cloaking  system.  Dieckmann,  in  1941,  referring 
to  earlier  work  of  German  investigators,  stated  that 
“Eclampsia  is  due  to  a hypersensitivity  to  a protein 
product  which  reaches  the  maternal  organism  by  way  of 
the  maternal  veins  during  pregnancy  and  sensitizes  it.”7 
Indeed,  preeclampsia  may  arise  in  clinical  situations 
where  an  insufficient  production  of  antigen  blocking 
factors  (such  as  in  the  first  pregnancy)  results  in  maternal 
immune  responses  and  exposes  the  placenta  to  injury. 
A further  production  of  blocking  antibodies  in  later 
pregnancies  might  protect  the  placenta  and  thus  explain 
the  relative  immunity  of  multiparous  women  to  recurrent 
preeclampsia.  This  hypothesis  is  consistent  with  many 
epidemiologic  observations,  several  of  which  are  summa- 
rized in  Duda’s  review,  including  the  higher  prevalence 
of  preeclampsia  in  first  pregnancies,  an  inverse  relation- 
ship with  length  of  cohabitation  before  conception, 
and  an  increased  risk  in  couples  using  barrier  contra- 
ceptive methods.4 

Unfortunately,  more  direct  attempts  at  defining  the  im- 
munogenetics  of  preeclampsia  have  suffered  from  small 
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sample  sizes  and  limited  statistical  power.  Whereas  the 
incidence  of  preeclampsia  in  daughters  of  eclamptic 
women  is  eightfold  greater  than  in  the  normal  population, 
the  collection  of  adequate  pedigrees  has  been  hampered 
by  the  fact  that  preeclampsia  affects  only  women  and 
tends  to  be  manifest  during  the  first,  but  not  in  subse- 
quent, pregnancies.  Hence,  many  of  the  studies  that  at- 
tempted to  link  preeclampsia  risk  with  specific  marker 
haplotypes  have  been  inconclusive.  One  analysis  of 
preeclampsia  in  adult  identical  twins  revealed  no  concor- 
dant affected  pairs  and  five  discordant  affected  pairs.  Ran- 
dom DNA  markers  in  two-generation  families  with 
preeclampsia  failed  to  identify  positive  linkages  in  an  ex- 
clusion map.  It  has  been  postulated  recently  that  an  inter- 
action between  fetal  and  maternal  genotypes  may  be 
required  to  produce  the  preeclampsia  syndrome.8 

Theoretically,  both  trophoblasts  and  maternal  vascular 
endothelial  cells  represent  possible  targets  of  immune- 
mediated  cellular  injury  in  preeclampsia.  As  discussed 
earlier,  fetal  syncytiotrophoblast  cells  lining  the  placental 
villi  and  invasive  extravillous  cytotrophoblasts  that  pene- 
trate the  decidua  and  spiral  arteries  are  in  direct  contact 
with  cells  of  the  maternal  host.  These  fetal  cells  are  semi- 
allogeneic  with  respect  to  their  host  and  hence  are  obvi- 
ous targets  for  immunologic  aggression.  The  maternal 
vascular  endothelium,  although  isogeneic,  presents  a vast 
interface  between  circulating  immunocytes  and  periph- 
eral tissues  and  is  a common  target  of  autoantibodies  and 
immune  complexes.  The  mechanisms  responsible  for  the 
apparent  increase  in  vulnerability  of  the  vascular  endothe- 
lium during  pregnancy  are  unknown.  The  exacerbation  of 
collagen-vascular  diseases  and  enhanced  sensitivity  to 
antiphospholipid  antibodies  during  gestation  may  reflect 
the  dramatic  hemodynamic,  endocrine,  and  paracrine  al- 
terations that  constitute  the  maternal  vascular  adaptation 
to  pregnancy. 

A failure  to  activate  protective  responses,  with  the  de- 
velopment of  antifetal  antibodies,  has  been  postulated  as 
a mechanism  common  to  early  spontaneous  abortion  and 
preeclampsia.  Lupus  anticoagulant,  antiphospholipid,  and 
antiendothelial  cell  antibodies  have  been  identified  by 
enzyme-linked  immunosorbent  assay  in  some  women 
with  preeclampsia.  It  has  been  suggested  that  these  anti- 
bodies interfere  with  endothelial  cell  function  by  inhibit- 
ing prostacyclin  production  and  stimulating  procoagulant 
synthesis.  Other  investigators  have  shown,  however,  that 
some  sera  containing  antiphospholipid  antibodies  actu- 
ally enhance  prostacyclin  secretion  in  endothelial  cell 
cultures.  We  and  others  have  shown  that  prostacyclin 
production  by  cultured  human  endothelial  cells  incubated 
with  plasma  or  serum  from  preeclamptic  women  was  sub- 
stantially greater  than  by  cells  exposed  to  blood  from  nor- 
mal pregnant  controls.9  Our  data  indicated  that  a factor(s) 
in  preeclampsia  plasma  could  stimulate  phospholipase  A, 
activity  and  prostaglandin  production  in  several  different 
cell  types.  Although  this  hypothesis  is  not  yet  tested, 
it  is  conceivable  that  the  same  factor(s)  could  activate 
platelet  thromboxane  synthesis  and  incite  vasospasm 
and  thrombosis. 


A relatively  recent  development  in  studies  of 
preeclampsia  is  the  recognition  of  abnormal  lipid 
metabolism  in  affected  women,  although  lipid-laden 
macrophages  were  identified  in  vascular  “atherosis”  le- 
sions more  than  45  years  ago.  Prepregnancy  obesity 
appears  to  be  a major  independent  risk  factor  for  the  de- 
velopment of  severe  preeclampsia.10  Concentrations  of 
fasting  serum  triglycerides  and  free  fatty  acids,  measured 
longitudinally  in  cohort  studies,  indicate  that  elevations  in 
circulating  lipid  levels  antedate  clinically  recognized 
preeclampsia  by  several  months.11  Excessive  endothelial 
cell  uptake  of  free  fatty  acids  can  lead  to  lipid  accumula- 
tion, cellular  dysfunction,  and  alterations  in  prostaglandin 
production.  Thus,  dyslipidemia  associated  with  pre- 
eclampsia also  may  adversely  affect  maternal  endothelial 
cell  homeostasis  and  vascular  function.  Elucidating  the 
role  of  fatty  acids  in  this  syndrome  may  lead  to  pharma- 
cologic or  dietary  interventions  that  improve  maternal  and 
fetal  outcomes  in  this  condition. 

Finally,  Duda  makes  the  important  point  that  two 
different  sets  of  criteria  are  needed  to  define  the 
preeclampsia  syndrome.4  For  the  purpose  of  basic  and 
clinical  investigation,  it  is  important  to  define  preeclamp- 
sia as  strictly  and  specifically  as  possible,  requiring  nulli- 
parity, proteinuria,  hyperuricemia,  and  hypertension,  as 
recommended  by  Chesley,12  and  insisting  that  the  signs  re- 
solve within  the  first  12  postpartum  weeks.  Establishing 
stringent  diagnostic  guidelines  allows  investigators  to  dis- 
sect the  pathogenesis  of  preeclampsia  from  that  underly- 
ing other  forms  of  hypertension  in  pregnancy.  When 
clinically  managing  pregnant  women,  however,  it  is 
preferable  to  overdiagnose  preeclampsia  rather  than  over- 
look mild  cases  in  women  whose  health  can  deteriorate 
without  warning. 

ROBERT  N.  TAYLOR.  MD.  PhD 
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Cystic  Fibrosis  Therapy — Where  We  Are 
and  How  We  Cot  There 

The  diagnostic  characteristics  of  cystic  fibrosis, 
such  as  meconium  ileus,  digestive  disorders,  and  lung  dis- 
ease leading  to  premature  death,  have  been  anecdotally 
described  in  folk  literature  as  early  as  1 650.'  After  its 
characterization  as  a distinct  disease  in  the  1930s,  cystic 
fibrosis  was  suggested  to  be  a recessive  inherited  disor- 
der.2 The  advances  in  the  understanding  of  the  bio- 
chemical nature  of  the  cystic  fibrosis  defect  and  the 
institution  of  more  aggressive  mechanical  and  antibiotic 
therapies  have  been  instrumental  in  enhancing  the  life 
expectancy  and  quality  of  life  for  patients  affected  with 
the  disorder.  Many  of  the  affected  children  have  now  be- 
come affected  adults  with  a host  of  disorders  that  require 
therapies  distinct  from  those  of  the  children.  Whereas 
the  mean  survival  age  is  now  between  28  and  30  years, 
the  specter  of  premature  death  from  respiratory  tract  in- 
fection still  looms  on  the  horizon  of  patients  with  cystic 
fibrosis.  Although  the  disease  was  initially  thought  to  be 
one  of  the  digestive  tract,  it  quickly  became  evident  that 
it  was  the  respiratory  tract  infection  that  was  responsible 
for  more  than  95%  of  all  of  the  morbidity  and  mortality 
of  cystic  fibrosis. 

It  was  the  work  by  di  Sant’Agnese  and  co-workers  in- 
vestigating salt  depletion  in  cystic  fibrosis  children  that 
showed  excessive  salt  levels  in  the  sweat  of  these  chil- 
dren.3 Those  investigations  set  the  stage  for  studies  of  the 
sweat  glands4  and  those  of  the  airways5,6  some  30  years 
later.  The  findings  of  these  studies  and  those  of  others 
have  indicated  that  the  basic  abnormality  underlying  cys- 
tic fibrosis  is  a defect  both  in  chloride  ion  secretion  and  in 
sodium  absorption.  Ultimately  it  was  determined  that  the 
defect  in  chloride  ion  transport  was  in  the  apical  mem- 
brane of  epithelial  cells7  and  that  it  was  cyclic  adenosine 
monophosphate-dependent.8  Subsequent  observations  in- 
dicated that  intact  calcium-  and  volume-activated  chloride 
transport  pathways  are  present  in  the  cystic  fibrosis  ep- 
ithelium. These  observations  have  been  the  basis  of  clini- 
cal trials  designed  to  test  the  potential  of  nucleotide 
analogues  as  chemotherapeutic  agents. 

The  underlying  mechanisms  of  cystic  fibrosis  were 
further  elucidated  in  1989  by  the  identification  and  isola- 
tion of  the  gene  most  closely  associated  with  the  disease: 
the  cystic  fibrosis  transmembrane  conductance  regulator 
( CFTR ).  The  more  than  500  mutations  found  in  this  gene 
have  been  associated  with  a spectrum  of  diseases  ranging 
from  severe  pancreatic  and  lung  disease  to  mild  disease. 
It  has  also  been  determined  that  a previously  unrelated 
disease,  the  chronic  bilateral  absence  of  the  vas  deferens, 
can  result  from  mutations  in  the  CFTR  gene.9,10 

Characterization  of  the  CFTR  protein  has  led  to  the 
development  of  therapies  based  on  CFTR  functional 


augmentation  and  on  the  activation  of  alternative  ion  trans- 
port pathways.  In  addition,  the  isolation  of  the  CFTR  gene 
has  been  the  basis  of  one  of  the  most  intensive  gene  ther- 
apy efforts  for  any  inherited  disorder.  The  initial  trials  that 
have  been  designed  to  test  the  safety  of  a given  strategy 
have  been  complicated  by  the  host  immune  response.11 
This  complication  appears  to  underlie  the  limited  efficacy 
and  the  transient  expression  of  the  CFTR  transgene  that 
has  been  observed  regardless  of  whether  the  transgene  is 
introduced  by  adenoviral  vectors  or  by  liposomes.  These 
results  have  presented  an  obstacle  to  fulfilling  the  dream 
of  a gene  therapy  cure  for  cystic  fibrosis.  Although  the  po- 
tential for  cystic  fibrosis  gene  therapy  has  yet  to  be  real- 
ized, the  progress  toward  this  end  has  been  furthered  by 
support  and  initiatives  by  the  National  Institutes  of  Health 
and  the  Cystic  Fibrosis  Foundation. 

Until  the  goal  of  correcting  the  genetic  defect  underly- 
ing cystic  fibrosis  can  be  achieved,  the  focus  must  be  on 
other  more  conventional  therapies  to  enhance  the  quality 
of  life  for  adults  affected  with  the  disease.  The  review  arti- 
cle by  Marelich  and  Cross  elsewhere  in  this  issue  makes 
this  point  and  provides  an  overview  of  the  present  state  of 
the  art  in  the  clinical  management  of  cystic  fibrosis. 12 Their 
coverage  on  the  present  state  of  intervention  for  the  man- 
agement of  the  cystic  fibrosis  disorder  emphasizes  the 
importance  of  maintaining  an  active  antibiotic  and  mucus- 
clearing regimen  for  the  treatment  of  all  age  groups  of 
patients  with  cystic  fibrosis.  The  development  of  the 
deoxyribonuclease  therapy  for  decreasing  mucus  viscosity 
has  had  a substantial  effect  on  the  quality  of  life  of  cystic 
fibrosis  patients.  In  addition,  clinical  trials  of  ibuprofen 
have  shown  a substantial  improvement  in  lung  function  as 
a result  of  decreasing  airway  inflammation.  This  treatment 
will  undoubtedly  find  itself  in  the  mainstream  of  therapies 
for  this  disease  in  the  near  future. 

As  an  adjunct  to  antibiotic  therapies,  researchers  are 
also  developing  antibacterial  therapies  that  either  modify 
the  host  immune  response13  or  focus  directly  on  bacterial 
binding.  Because  the  hallmark  bacterium  of  cystic  fibrosis 
lung  infection  is  Pseudomonas  aeruginosa , there  has  been 
a substantial  effort  characterizing  the  P aeruginosa-binding 
sites  both  in  mucus  and  on  airway  epithelial  cells.  Further- 
more, we  are  now  gaining  a better  understanding  of  the 
relationship  of  the  modulation  of  cytokine-mediated 
inflammation  in  cystic  fibrosis  patients.  It  is  clear  that  the 
interplay  between  the  proinflammatory  interleukin  (IL)-8 
and  anti-inflammatory  IL-10  can  play  a substantial  role  in 
defining  the  inflammatory  state  of  an  infected  airway.14  The 
goal  will  now  be  to  enhance  the  levels  of  IL-10  (which  are 
disproportionately  low  in  fibrocystic  airways)  and  decrease 
the  levels  of  IL-8  (which  are  elevated  in  these  airways). 

The  development  of  alternative  pharmacologic  thera- 
pies will  continue  to  be  necessary  while  the  issues  concern- 
ing the  efficacy  of  cystic  fibrosis  gene  therapy  are  being 
resolved.  In  fact,  it  is  possible  that  both  gene  and  pharma- 
cologic therapies  can  act  in  concert.  In  certain  cases,  a com- 
bined approach  may  even  be  more  appropriate  than  the 
application  of  a single  therapy.  The  severely  compromised 
airways  of  an  adult  with  cystic  fibrosis  may  not  be  as 
responsive  to  gene  therapy  as  those  of  an  infant  or  a child. 
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Although  there  will  continue  to  be  some  universal  treat- 
ments applicable  to  all  of  these  patients,  physicians  will  in- 
creasingly need  to  decide  on  which  is  the  best  overall 
therapy  regimen  for  each  patient.  With  the  advances  in  re- 
search studying  the  genotype-phenotype  relationship,  indi- 
vidual treatments  based  on  a specific  patient’s  mutations 
and  phenotype  are  on  the  horizon.1" 

As  we  enter  the  next  millennium,  we  will  be  chal- 
lenged by  important  advances  in  medicine.  Some  of  these 
advances  will  have  a profound  effect  on  how  we  treat  and 
view  disease.  At  the  heart  of  these  advances  will  be  the  re- 
search efforts,  both  laboratory  and  clinical,  concerned  with 
the  mechanisms  underlying  a given  disease  and  the  ame- 
lioration of  this  disease.  The  cystic  fibrosis  research  effort 
has  played  a substantial  role  in  helping  define  the  areas  that 
will  need  to  be  explored  for  the  development  of  effective 
therapy.  In  particular,  the  gene  therapy  effort  in  cystic  fi- 
brosis has  provided  insight  into  hurdles  that  must  be  over- 
come to  make  it  an  effective  alternative  or  complement  to 
pharmacologic  therapies.  In  their  review,  Marelich  and 
Cross  stress  this  point  and  emphasize  the  need  for  contin- 
ued focus  on  the  development  of  mechanical  and  pharma- 
cologic therapeutic  intervention  for  the  treatment  of 
patients  with  this  disease.  Although  the  potential  for  gene 
therapy  is  great,  it  is  still  in  its  infancy  and  must  go  through 
its  growing  pains  before  that  potential  will  be  actualized. 

DIETER  C.  GRUENERT.  PhD 
Gene  Therapy  Core  Center 
Cardiovascular  Research  Institute 
University  of  California,  San 
Francisco,  Medical  Center 
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Can  the  Ottawa  Ankle 
Decision  Rules  Be  Applied 
in  the  United  States? 

To  the  Editor:  In  the  January  1996  issue  of  The 
Western  Journal  of  Medicine,  Leslie  Milne,  MD, 
of  San  Diego,  California,  advises  us  to  go  by  the  Ottawa 
Ankle  Decision  Rules  to  avoid  taking  unnecessary 
ankle  x-rays.1 

In  our  community,  this  is  folly.  Anyone  who  has  been 
in  practice  for  a while  knows  that  the  reason  we  take 
these  x-rays  is  legal,  not  medical.  I am  sure  the  Ottawa 
Ankle  Decision  Rules  were  known  to  Hippocrates  and 
everyone  who  followed  him.  In  Canada,  the  legal  system 
does  not  have  a contingency  fee,  nor  are  physicians  nec- 
essarily subject  to  the  scrutiny  of  a jury  of  their  “TV- 
literate,  question-oxymoronic”  peers  on  matters  that  they 
cannot  comprehend. 

We  live  in  a nation  whose  legal  system  serves  by  and 
large,  to  paraphrase  a famous  attorney,  “a  nation  of  attor- 
neys, by  attorneys,  and  for  attorneys”  and  that  has  estab- 
lished a legal  system  whereby  lawyers  get  a share  of  any 
action,  necessary  or  not.  Anyone  who  shows  up  at  an 
emergency  department  with  an  ankle  complaint  darned 
well  better  get  x-rays,  or  the  physicians  will  pay  if  they 
don’t  have  them  taken. 

Anyway,  what’s  all  the  fuss?  A $50,000  fluoroscan 
machine  can  give  a reading  in  a twinkling.  It  costs 
$30,000  to  process  any  single  claim,  whether  anything 
comes  of  it  or  not,  according  to  our  malpractice  carrier. 
My  advice:  Buy  a fluoroscan,  photograph  all  symptom- 
atic ankles,  take  x-rays  of  them  all,  and  have  them 
documented.  Let  the  Canadians  practice  medicine  under 
their  legal  system,  and  don’t  try  to  tell  us  how  to  practice 
it  under  our  legal  system. 

WILLIAM  R.  HALE.  MD 
1902  Royalty  Dr,  Ste  130 
Pomona,  CA  91767 
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Dr  Milne  Responds 

To  the  Editor:  My  article  on  the  Ottawa  ankle  rules  was 
merely  a summary  of  the  current  literature  on  the  subject, 
not  necessarily  a recommendation  for  anyone  practicing 
in  a given  community.  As  an  emergency  physician  in  Cal- 
ifornia, however,  I have  found  these  rules  to  be  helpful. 
My  approach  is  to  explain  to  patients  why  I do  not  think 
they  need  a radiograph,  particularly  if  it  will  not  change 
how  I treat  them  even  if  there  is  a small  fracture.  Then  I 
let  them  make  the  choice.  I would  estimate  that  they  re- 
quest the  film  a little  less  than  half  the  time.  I always  doc- 
ument on  the  chart  why  I did  or  did  not  get  the  radiograph 
and  now  refer  to  the  Ottawa  rules. 


It  is  my  hope  that  the  medical  profession  is  making  a 
greater  effort  to  standardize  medical  care  in  a fiscally 
responsible  way  in  the  United  States.  These  ankle  rules 
are  a perfect  example  of  a highly  sensitive  tool  that  is 
helpful  in  safely  limiting  costs.  In  our  emergency  depart- 
ment, I do  not  order  a head  computed  tomographic  scan 
on  every  patient  with  a headache,  nor  do  I radiograph  the 
cervical  spine  of  all  motor  vehicle  accident  victims  if  the 
results  of  the  history  and  physical  examination  do  not 
give  me  cause  for  concern.  Both  of  these  areas  run  an 
even  greater  liability  risk  than  a missed  ankle  fracture, 
but  I think  I must  use  some  judgment,  supported  by  the 
literature,  in  practicing  medicine. 

Certainly  anyone  can  “sue”  for  anything  anytime, 
and  they  do.  The  question  is,  “Do  they  have  a legitimate 
case?”  In  malpractice  claims,  plaintiff  patients  must 
show  that  defendant  physicians  breached  the  standard  of 
care  and  that  that  breach  caused  an  alleged  injury. 
Because  the  Ottawa  Ankle  Decision  Rules  are  now  con- 
sidered, at  least  by  some,  the  standard  of  care  for  ankle 
injuries,  proper  documentation  of  why  the  radiograph 
was  not  obtained  should  stand  a physician  in  good  stead 
in  any  legal  action. 

From  a financial  aspect,  health  maintenance  organi- 
zations are  relying  on  standards  of  care  to  help  them 
determine  which  charges  should  be  reimbursed.  My 
guess  is  that  in  the  not-too-distant  future,  these  agencies 
will  demand  documentation  of  the  need  for  radiographs 
in  simple  ankle  sprains.  Certainly  the  radiographs  are 
not  dangerous,  but  are  they  necessary? 

LESLIE  MILNE.  MD 
San  Diego,  California 


The  Role  of  Hyperbaric  Oxygenation 
Therapy  for  Necrotizing  Fasciitis 

To  the  Editor:  The  case  report  on  necrotizing  fasciitis  in 
the  October  1995  issue  raises  three  concerns.1  First,  we 
are  not  convinced  that  the  Vibrio  organism  was  a pure  iso- 
late from  the  necrotizing  fasciitis  wound.  The  presenta- 
tion of  the  bacteriologic  data  suggests  that  it  may  be,  but 
is  vague  enough  to  leave  this  question  in  doubt.  More 
likely,  and  as  is  usual,  cultures  from  a specimen  of  necro- 
tizing fasciitis  grow  mixed  flora.  Consequently,  we  ques- 
tion whether  this  case  can  truly  be  classified  as  a pure 
fulminant  Vibrio  cholerae  non-Ol  necrotizing  fasciitis. 

Second,  the  authors  considered  the  patient  to  be  im- 
munocompetent. Although  this  may  be  a matter  of  defini- 
tion, there  is  little  question  in  our  minds  that  this  patient 
was  a “compromised”  host  with  underlying  diabetes  mel- 
litus,  previous  foot  operations,  previous  episodes  of  cel- 
lulitis, and  a chronically  infected  ipsilateral  foot  wound. 
Patients  with  wound  infections  by  non-Ol  V cholerae  fre- 
quently have  underlying  diseases  (such  as  diabetes).2,pl488’ 
The  importance  of  this  information  is  that  a patient  with 
compromising  host  factors,  presenting  as  the  patient  in 
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this  case  report  did,  should  be  suspected  of  having  a 
necrotizing  soft  tissue  infection.  Surgical  intervention  at 
the  time  of  presentation — exploration,  decompression, 
and  debridement — may  have  prevented  the  ablative  oper- 
ations. The  patient's  response  to  interventions  was  what 
we  would  expect  from  a compromised  host — that  is, 
slowly  healing  wounds,  extended  antibiotic  coverage,  and 
additional  operations. 

Finally,  the  authors  fail  to  mention  the  role  and  appar- 
ently did  not  consider  the  use  of  hyperbaric  oxygenation 
(HBO)  therapy  as  an  adjunctive  intervention  in  the  man- 
agement of  this  patient’s  necrotizing  fasciitis.  Reviews  in- 
dicate mortality  rates  decrease  by  50%  when  HBO  is  used 
as  an  adjunct.3,4  Our  own  experiences  have  shown  similar 
benefits.  Of  equal  importance,  the  incidence  of  major  am- 
putations (such  as  leg,  forearm,  or  entire  limb)  has  almost 
been  totally  eliminated  when  we  use  HBO  as  an  adjunct 
to  the  surgical  and  medical  management  of  necrotizing 
fasciitis.  In  addition,  the  need  for  multiple  surgical  de- 
bridements is  greatly  reduced  with  the  usual  situation  of 
only  one  additional  in-operative  department  debridement 
after  the  initial  exploration,  decompression,  and  debride- 
ment. A third  return  to  the  operating  department  is  usually 
for  definitive  coverage  and  closure  of  the  wound.  Regard- 
less of  the  etiologic  agent,  we  recommend  HBO  be  used 
for  necrotizing  soft  tissue  infections,  especially  in  a com- 
promised host. 

MICHAEL  B.  STRAUSS.  MD 
MARK  M.  CHUNG.  MD 
GEORGE  B.  HART.  MD 
PHYLLIS  WEINSTEIN.  DPM 
Baromedical  Department 
Long  Beach  Memorial 
Medical  Center 
2801  Atlantic  Ave 
PO  Box  1428 

Long  Beach,  CA  90801-1428 
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Dr  Ballon-Landa  Responds 

To  the  Editor:  Drs  Strauss,  Chung,  Hart,  and  Weinstein 
bring  up  several  interesting  points.  We  wholeheartedly 
agree  that  hyperbaric  oxygenation  (HBO)  therapy  is  a 
valuable  adjunct  in  the  treatment  of  necrotizing  fasciitis 
caused  by  any  agent  and  would  have  been  of  value  in  our 
patient,  had  it  been  available.  We  have  previously  re- 
ported on  the  use  of  this  modality  in  such  a case,  wherein 
Aeromonas  hydrophila  was  the  pathogen.'  Unfortunately, 
the  hyperbaric  chamber  in  our  hospital,  which  was  the 


first  one  in  a civilian  hospital  in  San  Diego  County,  was  a 
casualty  of  the  difficult  economic  times  that  have  befallen 
our  institutions,  and  currently  HBO  is  not  readily  accessi- 
ble to  us  or  to  most  of  our  colleagues. 

Bacterial  synergism  is  seen  in  a majority  of  cases  of 
this  syndrome,  and  clinicians  must  diligently  look  for  ev- 
idence of  mixed  infection.  We  did  and  found  none.  The 
surgical  specimens  of  the  necrotic  tissue  were  carefully 
cultured  for  aerobes,  anaerobes,  fungi,  and  acid-fast 
bacilli,  and  the  results  were  a pure  culture  of  non-Ol  Vib- 
rio cholerae.  We  expected  that  we  would  have  recovered 
other  organisms  from  the  necrotic  material,  as  has  been 
our  experience,  if  they  were  there.  Two  different  labora- 
tories confirmed  this  organism’s  identity.  This  organism 
seems  to  have  acted  alone  in  the  fascial  planes. 

Our  patient  had  intact  cellular  and  humoral  immunity, 
as  measured  by  the  usually  available  tests.  Whereas  his 
immune  system  was  competent,  we  agree  that  he  was,  by 
virtue  of  his  diabetes,  previous  infections,  and  previous 
operations,  a compromised  host  at  increased  risk  of  infec- 
tions developing. 

Everybody  agrees  that  the  sooner  the  diagnosis  is 
suspected,  the  sooner  patients  will  arrive  at  surgical  de- 
bridement and,  in  turn,  the  better  the  chance  for  salvage. 
Every  experienced  clinician  also  realizes,  however,  that 
its  recognition  can  be  extremely  difficult  in  the  earliest 
hours,  as  it  was  in  our  patient.  Medical  science  is  cur- 
rently in  need  of  a diagnostic  test  that  will  more  accu- 
rately predict  which  patients  with  early  absent  or 
equivocal  clinical  signs  will  benefit  from  surgical  therapy 
and  which  will  not. 

GONZALO  R.  BALLON-LANDA.  MD 
4136  Bachman  Place 
San  Diego,  CA  92103 
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Latino  Belief  of  Alleged 
Medical  Procedure 

To  the  Editor:  Various  studies  have  described  specific 
Latino  beliefs  that  may  have  implications  for  medical 
practice,  for  example  empacho  (“intestinal  obstruc- 
tion’’), mollera  cciida  (“fallen  fontanelle”),  ataques  de 
nervios  (“nervous  attack”),  and  susto  (“fright,” 
“shock”).14  We  became  aware  of  the  possibility  of 
another  highly  unusual  belief  that  can  affect  medical 
professionals  involved  in  newborn  care.  It  is  thought, 
according  to  Latino  informants,  that  during  the  post- 
neonatal  examination,  physicians  perform  a procedure 
that  entails  “cutting,  “opening,”  or  “breaking”  the 
hymens  of  newborn  female  infants. 

To  find  out  how  widespread  the  belief  is,  we  inter- 
viewed 105  Latino  (Mexican,  Mexican  American, 
Guatemalan,  and  El  Salvadoran)  patients  and  health  care 
professionals  at  a community  clinic  in  El  Cajon, 
California.  Spanish-  and  English-language  question- 
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naires  were  used  to  collect  demographics  and  character- 
istics of  the  belief.  Of  the  105  persons  interviewed,  64 
had  heard  of  the  alleged  procedure  done  on  newborn 
female  infants  in  the  United  States.  Some  maintained 
that  the  purpose  for  the  procedure  is  to  reduce  the  pain 
girls  may  experience  with  their  first  sexual  intercourse. 
Others  added  that  the  procedure  is  done  in  the  United 
States  because  girls  participate  in  sexual  practices  at  an 
early  age,  and  hence  the  procedure  benefits  them.  A few 
explained  that  the  procedure  was  for  hygienic  purpos- 
es— that  is,  it  helps  decrease  possible  female  medical 
problems  in  the  future.  Whatever  the  purpose  given,  the 
consequence  of  the  alleged  procedure  was  the  same. 
They  believed  it  resulted  in  the  loss  of  a highly  esteemed 
cultural  value — their  daughter’s  virginity. 

Informants  first  heard  of  the  belief  in  North  America 
and  Central  America,  including  California,  Texas, 
Arizona,  Illinois,  Mexico,  Guatemala,  and  El  Salvador. 
Our  data  do  not  elucidate  the  origin  of  the  belief,  but 
several  hypotheses  are  proposed.  Most  of  the  hypotheses 
offered  are  based  on  the  lack  of  knowledge  of  female 
anatomy.  For  example,  many  laypeople  do  not  realize 
that  females  are  born  with  an  opening  in  the  hymen. 
Furthermore,  many  tend  to  confuse  the  urethra  with  the 
vagina.  For  instance,  parents  may  think  physicians  insert 
catheters  into  the  vagina,  hence  breaking  the  hymen  and 
robbing  the  child  of  her  virginity.  The  parents’  unfamil- 
iarity with  the  postneonatal  examination  for  congenital 
dislocation  of  the  hip  may  lead  them  to  think  that  the 
hymen  is  being  broken.  In  addition,  the  common  finding 
of  vaginal  blood  or  mucous  discharge  in  a newborn’s 
diaper  may  confirm  the  belief  and  serve  as  evidence  of  a 
ruptured  hymen. 

Because  male  circumcision  is  not  as  common  in 
Mexico  as  in  the  United  States,  parents  may,  because  of 
language  barriers,  confuse  male  circumcision  with  a 
female  procedure.  Confusion  may  also  exist  because  of 
the  historical  practice  of  clitoridectomy  in  the  United 
States  and  Europe.5-7  The  possibility  of  female  circumci- 
sion existing  in  South  America  may  have  influenced  the 
belief.  Although  there  is  no  evidence  to  support  the  prac- 
tice of  female  circumcision  in  South  America,  it  is 
claimed  to  have  occurred  in  Brazil. 

The  belief  may  also  have  emerged  and  spread  as  a 
fear  mechanism  to  control  people’s  movement — for 
migration  or  immigration  purposes.  It  may  serve  as 
a means  to  prevent  immigrants  from  crossing  the 
US-Mexico  border  to  give  birth  in  the  United  States. 
Another  explanation  is  that  the  belief  may  have 
been  encouraged  to  deter  Latinas  from  leaving  their 
native  countries. 

The  fact  that  61%  had  heard  of  the  alleged  procedure 
and  that  nine  informants  claimed  to  have  known  some- 
one who  underwent  it  is  enough  to  warrant  attention  to 
the  need  to  educate  patients  and  health  care  profession- 
als. It  is  essential  that  both  health  care  professionals  and 
patients  be  made  aware  that  there  is  no  such  medical 
procedure  practiced  in  the  United  States.  Health  care 
professionals  need  to  be  informed  of  the  belief  so  they 


can  be  sensitive  to  people’s  concerns,  educate  parents, 
and  stop  the  spread  of  the  belief.  Latino  parents  need 
to  be  educated  and  informed  of  female  anatomy,  post- 
neonatal  medical  procedures,  and  the  difficulty  of 
differentiating  a virgin  from  a nonvirgin.  If  the  belief 
continues  to  circulate,  it  may  have  harmful  conse- 
quences. Parents  may  be  reluctant  to  take  their  young 
children  for  physical  examinations.  Although  the  data  do 
not  reflect  the  effects  the  belief  may  have  on  seeking 
medical  attention,  responses  imply  that  the  loss  of  vir- 
ginity has  strong  social  ramifications  for  Latina  children 
and  their  families.  Further  studies  could  elucidate  the 
origins,  extent,  and  implications  of  this  belief. 
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Expiry  Date  Display  on  Drug  Packages 

To  the  Editor:  The  Food,  Drugs,  and  Cosmetics  Act 
(21  CFR  §21 1.137;  Expiration  Dating)  requires  an  expiry 
date  on  all  drugs.  Drug  use  past  the  expiry  date  may  lead 
to  suboptimal  therapeutic  effect  due  to  loss  of  potency,1'3 
patient  dissatisfaction,  adverse  effects  from  degradation 
products  of  some  drugs  (tetracycline,  paraldehyde),2'4  or  a 
malpractice  action.  Physicians  commonly  receive  free 
drug  samples  from  pharmaceutic  companies.  The  Med- 
ical Board  of  California  requires  physicians  to  fulfill  the 
same  dispensing  requirements  expected  from  pharma- 
cists while  dispensing  samples.5  It  is  the  physicians’ 
responsibility  to  check  each  sample’s  expiry  date  to  avoid 
inadvertently  dispensing  an  outdated  drug. 

In  the  process  of  discarding  outdated  drugs,  I reviewed 
the  expiry  date  display  on  all  drugs  (n  = 20)  stored  on 
two  shelves  of  a six-shelf  medicine  cabinet  in  a medical 
office  (Royal  Medical  Group,  Santa  Ana,  California). 
Each  package  was  checked  for  whether  the  expiry  date 
display  was  embossed  or  printed,  its  legibility  (type 
size),  and  the  surface  on  which  it  appeared. 
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Of  20  drug  samples  studied,  the  expiry  date  was 
embossed  in  13  (63%)  and  printed  in  7 (35%)  (Table  1). 
In  two  samples  (10%).  part  of  the  expiry  date  could  not 
be  read;  in  eight  samples  (40%),  the  expiry  date  type 
was  too  small  and  not  easily  legible.  The  expiry  date 
appeared  on  the  package  side  in  eight  (40%),  the  bottom 
in  eight  (40%),  and  the  rear  and  the  front  in  one  drug 
each  (5%).  On  two  products,  the  date  was  displayed  only 
on  the  contents  (not  on  package  surface):  Maxzide 
(hydrochlorothiazide  and  triamterene)  through  a win- 
dow in  the  package,  and  Nizoral  (ketoconazole)  sham- 
poo required  opening  the  package.  The  date  display  leg- 
ibility was  good  when  it  was  printed  in  ink  and  poor 
when  embossed.  It  could  be  located  easily  when  it 
appeared  on  the  package’s  front,  but  required  searching 
(turning  the  package  from  side  to  side)  when  the  expiry 
date  appeared  elsewhere. 

Discussion 

The  current  practice  of  displaying  the  expiry  date  on 
drug  packages  is  not  standardized.  The  date  may  be  vari- 
ably embossed  or  printed  and  may  appear  on  any  sur- 
face. Its  type  size  may  be  too  small  to  read,  and  part  of 
it  may  not  be  legible  because  of  light  ink  or  emboss- 
ment. For  primary  care  physicians  who  daily  dispense 
several  samples  to  20  to  30  patients,  it  can  be  cumber- 
some and  time-consuming  to  check  the  expiry  date.  As  a 
result,  many  physicians  do  not  dispense  samples,  and 
many  samples  become  outdated  in  storage. 


I recommend  that  the  expiry  date  should  be  univer- 
sally displayed  at  a standardized  location.  Because 
physicians  always  read  the  drug’s  name,  the  date  should 
ideally  be  placed  underneath  the  name  on  the  package's 
front.  It  should  appear  both  on  outside  packaging  (elim- 
inating the  need  to  open  the  package  to  read  the  expiry 
date)  and  on  the  inside  contents  (as  it  is  possible  for  the 
loose  contents  to  separate  from  the  package).  Because 
many  physicians  are  past  middle  age,  the  type  should  be 
of  sufficient  size  to  be  readable  by  those  with  presbyopia 
(pica  type:  10  characters  per  inch).  These  suggestions 
will  enhance  physician  dispensing  of  drug  samples, 
improve  patient  care,  reduce  waste  (unused  expired  sam- 
ples), and  decrease  medical  care  cost  (samples  are  free). 
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TABLE  1 —Characteristics  of  the  Expiry  Date  Display  on  Drug  Sample  Packages 

Brand  Name  (Drug),  Lot,  Manufacturer 

Expiry  Date 

Nature 

Package 

Legibility 

Surface 

Advil,  (ibuprofen),G149,  Whitehall 

12/96 

Printed 

Good 

Rear 

Aerobid,  (flunisolide),  921128,  Forest 

8/94 

Embossed 

Good 

Bottom 

Benadryl,  (diphenhydramine  HCI),  001 44B,  Parke-Davis 

4/96 

Embossed 

Good 

Bottom 

Brethaire,  (terbutaline  sulfate),  1930634,  Ciba-Geigy 

5/95 

Embossed 

Poor 

Bottom 

Cataflam,  (diclofenac  potassium),  1T002877,  Ciba-Geigy 

3/95 

Printed 

Poor 

Bottom 

Citrucel,  (methylcellulose),  1 U480D,  Lakeside 

8/94 

Embossed 

Good 

Front 

Desyrel,  (trazodone  HCI),  MAE  38,  Mead  Johnson 

2/95 

Embossed 

Poor 

Bottom 

Dimetapp,  (combination  cold  product),  92606,  Robins  Consumer  .... 

6/94 

Embossed 

Good 

Side 

Lotensin,  (benazepril  HCI),  3B010036,  Ciba-Geigy 

10/94 

Embossed 

Poor 

Side 

Maxzide,  (hydrochlorothiazide  and  triamterene),  326-31 2P,  Lederle . . . 

2/95 

Printed 

Good 

Inside 

Nizoral,  (ketoconazole),  93315/091,  Janssen 

2/95 

Printed 

Good 

Inside 

Ocuflox,  (ofloxacin),  7741 X,*  Allergan 

9/95 

Embossed 

Good 

Bottom 

Ogen,  (estropipate),  72-388-AFA,  Abbott 

2/95 

Printed 

Good 

Side 

Provera,  (medroxyprogesterone  acetate),  162JY,  Upjohn  

2/98 

Embossed 

Poor 

Bottom 

Robitussin,  (guaifenesin),  2701,*  Robins 

11/95 

Embossed 

Poor 

Side 

Sectral,  (acebutolol),  9930104,  Wyeth-Ayerst 

2/96 

Embossed 

Good 

Bottom 

Tavist,  (clemastine  fumarate),  140U3993,  Sandoz 

7/95 

Printed 

Good 

Side 

Ziac,  (bisoprolol  fumarate,  hydrochlorothiazide),  362-342,  Lederle  .... 

1/95 

Embossed 

Poor 

Side 

Zoloft,  (sertraline  HCI),  A663A,  Roerig 

1/95 

Printed 

Good 

Side 

Zovirax,  (acyclovir),  4P1786,  Burroughs  Wellcome 

5/96 

Embossed 

Poor 

Side 

HCI  = hydrochloride 

‘Lot  number  illegible. 
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Notes  of  a Hospice  Physician 

Journal  Entries  of  January  23  and  February  2,  1994 

IRA  R.  BYOCK,  MD,  Missoula,  Montana 


January  23,  1994 

I met  Jacob  Edwards  today.  He  is  43  and  dying  of  AIDS. 

I first  heard  about  Jake  from  Francis  Flowers  of  the  In- 
travenous (IV)  Infusion  Service.  She  stopped  me  in  the 
parking  lot  two  weeks  ago  and  told  me  she'd  been  en- 
couraging Jake  and  his  mom  to  call.  She  hoped  I would 
get  a chance  to  meet  them  and,  possibly,  be  of  some  help. 
He  was  admitted  to  the  hospice  a few  days  later,  and  two 
days  ago,  I was  asked  by  his  hospice  nurse  to  see  him. 
Bob  Thomas,  MD,  his  internist,  enthusiastically  agreed. 

The  staff  of  IV  Infusion  Service  and  the  hospice  all 
like  Jake  and  are  a bit  protective  of  him,  but  he  has  clearly 
been  identified  as  a “problem  patient.”  He  has  been  in 
nearly  constant  struggles  with  care  providers,  including 
Dr  Thomas,  who  is  among  the  most  caring  and  nonjudg- 
mental  doctors  in  town. 

Jake  acquired  the  human  immunodeficiency  vims  in  a 
distant  city,  but  has  come  home  to  die.  He  is  living  in  the 
home  of  his  mother,  who  is  providing  his  primary  care. 
She  seems  consistently  loving  and  notably  tolerant.  Their 
relationship  in  the  past  was  stormy  at  times,  and  there  is 
still  the  occasional  “gale.”  Jake  is  the  only  son  in  a family 
with  five  daughters.  He  left  home  for  the  California  coast 
as  a teenager  and  became  an  accomplished  musician.  He 
also  lived  a hard,  fast  life  that  included  years  of  polydrug 
use.  He  married,  but  the  marriage  succumbed  to  the  drug 
abuse.  Jake  says  he  and  his  wife  still  love  each  other.  They 
have  two  daughters,  a preteen  who  lives  with  his  wife  and 
another  who  is  off  at  college.  Jake  hasn’t  seen  his  wife  or 
either  of  his  daughters  in  the  past  six  years. 

During  my  visit  today,  Jake  lay  on  his  bed,  the  radio 
tuned  to  a commercial  rock  and  roll  station.  He  was  alert 
and  oriented,  but  his  affect  and  expression  were  some- 
what blunted,  and  there  were  flashes  of  irony  and  anger  in 
the  tone  of  his  story.  He  smoked  constantly,  alternating 
between  cigarettes  and  marijuana.  He  seemed  hardly 
strong  enough  to  do  anything  else.  Even  lifting  his  head 
to  sip  water  required  concentrated  effort. 

Jake  has  had  a miserable  few  days  of  nausea  and  vom- 
iting. He  said  he  felt  better  today,  though  he  is  clearly  de- 
hydrated. He  complained  only  of  a mild  headache  and  of 


generalized  weakness.  He  expressed  anger  at  Dr  Thomas 
and  at  the  health  care  system.  He  blames  a lot  of  his  prob- 
lems on  the  medications  he  has  been  given.  He  has  al- 
ready been  through  the  entire  alphabet  of  antiviral  drugs, 
and,  in  Jake’s  mind,  the  most  recent  one,  ganciclovir,  is 
the  cause  of  all  his  current  problems.  He  is  angry  that  it 
was  ever  prescribed  and  believes  that  the  herbal  medicine 
he  is  taking  now  is  a better  treatment  for  the  deteriorating 
vision  in  his  left  eye. 

Jake  clearly  knows  what  a hospice  is.  He  knows  that 
AIDS  is  ultimately  fatal  and  has  seen  others  die  of  it.  But 
he  isn’t  focused  on  dying.  He  told  me  he  is  “going  to  kick 
this  thing” — at  least  in  the  short  run.  During  the  visit,  we 
agreed  to  focus  on  Jake’s  primary  goal  of  getting  stronger. 
I said  it  was  realistic  to  hope  that  he  would  gain  a bit  of 
strength.  Jointly,  we  arrived  at  a plan  for  him  to  drink  as 
much  electrolyte  solution  as  he  comfortably  could  over 
the  next  24  hours,  and,  as  he  requested,  I arranged  for  him 
to  receive  a liter  of  saline  solution  IV  tomorrow. 

After  getting  acquainted  and  attending  to  the  medical 
aspects  of  things,  I listened  to  more  of  Jake’s  story.  We 
spoke  of  his  daughters,  and  I was  struck  by  how  important 
they  still  are  to  him,  despite  the  years  of  separation.  I 
asked  him  if  there  would  be  anything  left  undone  if,  un- 
expectedly, he  were  to  die  suddenly  today,  as  any  of  us 
could.  He  responded  that  he  needed  to  make  out  a will;  he 
told  me  about  the  few  things  he  would  want  to  give  to 
specific  people  in  his  life.  I asked  if  there  were  stories, 
perhaps  from  his  childhood  or  stories  of  his  life  as  a mu- 
sician, that  he  would  want  to  share  with  his  daughters. 
Was  there  anything  special  he  would  want  them  to  know? 
Some  bit  of  wisdom  he  would  want  to  share  with  them? 
Had  he  written  to  say  how  much  he  loved  them?  Would 
he  want  to  write  and  say  good-bye?  Would  he  perhaps  be 
interested  in  tape-recording  some  of  his  stories  and  say- 
ing some  of  these  things?  He  said  that  he  would. 

February  2,  1994 

I visited  Jake  Edwards  again  today,  ten  days  after 
meeting  him  for  the  first  time.  There  has  been  a remark- 
able transformation  for  this  patient  and  for  his  family.  The 
family  has  not  always  been  close  and  warm,  but  the  at- 


(Byock  IR:  Notes  of  a hospice  physician — Journal  entries  of  January  23  and  February  2,  1994.  West  J Med  1996;  164:367-368) 
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mosphere  in  the  home  today  would  thaw  the  coldest 
cynic.  Jake’s  eldest  sister  has  flown  in  to  be  with  him, 
joining  his  mother  and  the  two  sisters  who  live  locally. 
His  older  daughter,  Julie,  is  also  here,  and  his  wife  and 
younger  daughter  are  expected  to  arrive  by  bus  this 
evening.  His  mom  continues  to  give  meticulous,  loving 
care,  but  with  more  hands  to  help,  she’s  finally  getting 
some  rest.  Everybody  is  pampering  Jake,  though  they  are 
also  taking  care  to  give  him  his  privacy. 

Jake’s  condition  has  deteriorated  notably.  He  is  weak 
and  lethargic  and  no  longer  tracking  all  of  the  time.  When 
he  is  alert,  he  is  almost  always  oriented.  He  knows  well 
that  he  is  dying. 

His  daughter  Julie  already  has  become  fully  involved 
in  his  care.  She  clearly  loves  him,  recognizes  his  failings, 
and  understands  the  importance  of  what  is  happening. 
Jake  remains  intermittently  cantankerous,  but  is  making  a 
real  effort  to  be  tolerant  and  accepting  of  the  loving  care 
he  is  receiving.  “Jacob  is  putting  up  with  our  fussing,”  one 
of  his  sisters  said.  The  women  of  this  house  know  he  has 
his  limits  and  are  respecting  them. 

Jake’s  sister  Sue  Ann  smiled  as  she  related  an  incident 
from  a recent  evening.  She  had  walked  into  Jake’s  room 
and  touched  the  skin  of  his  arms,  which  were  folded 
across  his  chest.  He  felt  cool.  She  asked  him  if  he  was 
cold,  and  he  said,  “No.”  Nevertheless,  she  tucked  his 
blankets  up  above  his  shoulders.  He  frowned  and  closed 
his  eyes,  but  when  she  asked  him  if  he  wanted  her  to  un- 
cover him,  he  said,  “No,  I’m  all  right.”  She  then  laid  down 
on  the  cot  at  the  foot  of  his  bed  to  go  to  sleep.  A few  min- 
utes later,  their  mother  came  in  and,  noticing  his  arms  ly- 
ing across  his  chest,  asked  him  if  he  was  cold.  He  said. 


"No,”  and  weakly  lifted  his  arms,  knowing  she  was  going 
to  cover  him  anyway.  She  did.  Ten  minutes  later,  out  of 
curiosity.  Sue  Ann  lifted  her  head  to  see.  Sure  enough,  his 
anus  were  back  out  from  under  the  blankets. 

When  another  of  Jake’s  sisters  describes  their  care  as 
“doting,”  all  chuckle  in  agreement.  They  said  Jake’s  tol- 
erance of  their  doting  feels  like  a gift  he  is  giving  to  them. 
He  tolerates  the  caresses  and  appreciates  the  spoonfuls  of 
pudding  and  the  cool  water  they  offer.  He  is  still  listening 
to  rock  and  roll,  but  expresses  some  interest  in  the  more 
tranquil,  “New  Age”  music  they  suggest. 

The  ambiance  in  the  home  is  an  improbable  mixture 
of  solemnity  and  celebration.  I have  seen  it  often  before. 
It  is  something  like  the  atmosphere  in  the  homes  of 
mourners:  sadness  suffused  with  humor  and  appreciation 
for  the  person  departed.  It  is  much  like  times  of  “sitting 
shiva ” among  the  Jews. 

The  gathering  of  the  family  and  the  loving  atmosphere 
in  the  home  are  the  results  of  conscious  efforts  and  hours 
and  hours  of  work.  Dr  Thomas  remains  involved  and  sup- 
portive. Jake’s  symptoms  are  being  managed  carefully, 
ensuring  his  comfort  despite  advancing  weakness  and  de- 
bilitation. The  hospice  nurse,  social  worker,  chaplain, 
aides,  volunteers,  and  I have  participated  in  a host  of  sim- 
ple, yet  delicate,  clinical  interventions:  Listening,  mostly; 
respectfully  exploring  relationships  without  prying;  and 
gently  encouraging  Jake  to  reach  out  to  others,  even  those 
at  a great  distance.  The  hardest  and  most  courageous 
work,  of  course,  has  been  done — is  being  done — by  Jake, 
his  mom.  his  sisters,  and  his  daughter. 

How  can  I explain  this  transformation  to  others?  How 
will  I tell  this  story? 
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9 m late — almost  a month.” 

This  simple  statement  can  elicit  a wide  range  of  emo- 
tional reactions  in  women,  from  elation  to  apprehension 
to  severe  despondency. 

The  patient  was  a 19-year-old  Chinese  foreign  stu- 
dent. She  had  come  to  the  college's  student  health  center 
for  evaluation  of  a late  menstrual  period.  She  was  quiet, 
shy,  reserved,  and  cautious  in  revealing  her  history.  I 
could  not  tell  how  much  she  understood  of  what  I was 
asking  or  whether  she  knew  the  anatomic  or  sexual  terms 
in  her  own  language,  let  alone  in  English.  Was  the  com- 
munication problem  we  were  having  simply  the  language 
difference,  or  was  it  also  a cultural  barrier?  Was  I asking 
questions  that  she  was  unable  to  answer  out  of  fear  or  of 
ignorance?  After  some  coaxing,  she  admitted  to  having 
genital  contact  only;  there  had  been  no  penetration.  They 
had  not  used  any  contraceptives. 

As  part  of  the  evaluation,  but  more  because  of  an 
uneasy  feeling,  I special-ordered  a serum  pregnancy  test. 
The  results  would  be  back  within  an  hour.  Sensing  her 
apprehension,  I scheduled  a second  visit  for  a Pap  smear 
and  pelvic  examination  to  give  her  time  to  adjust  to  the 
idea.  It  would  be  her  first  examination.  The  test  results 
returned,  confirming  my  intuition.  She  was  pregnant. 

I took  the  patient  to  a private  room  to  tell  her  the 
results.  I hoped  I could  find  the  right  words.  It  was  remi- 
niscent of  telling  a patient  of  a cancer  diagnosis.  Her  face 
went  blank,  hearing  nothing  after  the  words  “You  are 
pregnant.”  She  registered  only  shock.  Calmly  I repeated 
myself.  “The  test  is  positive.  You  are  pregnant.”  Her  face 
started  to  register  some  vague  awareness.  I told  her  she 
had  several  options.  If  she  wanted  to  keep  the  pregnancy, 
then  I would  refer  her  to  an  outside  obstetrician  to  assume 
her  care.  She  could  also  talk  to  someone  about  adoption. 
If  she  chose  to  terminate  the  pregnancy,  then  I would  refer 
her  to  a physician  who  provided  this  service. 

Her  shock  dissolved  into  a full  realization  of  the  news, 
and  she  began  to  cry.  I pulled  her  head  down  to  my  shoul- 
der and  let  the  tears  flow.  She  was  far  away  from  home  in 
a foreign  country.  Before  her  now  was  the  monumental  de- 
cision of  what  to  do  with  an  unplanned  pregnancy.  She 
probably  had  little  knowledge  about  fertility  or  reproduc- 
tion, so  had  not  counted  on  the  limited  sexual  contact 


causing  her  to  conceive,  or  she  may  have  been  unable  to 
tell  me  what  had  really  happened.  I found  a box  of  tissues 
and  helped  dry  her  tears.  After  a few  minutes  of  consider- 
ing her  choices,  she  said,  “I  don’t  want  to  keep  it.”  I again 
told  her  of  the  options  and  that  we  could  refer  her  appro- 
priately. She  was  petrified  of  being  examined  by  a man, 
but  all  of  the  local  physicians  who  provided  these  services 
were  male. 

We  discussed  how  difficult  it  must  be  to  face  this 
decision,  given  her  conservative  background.  She  wanted 
to  know  if  her  parents  had  to  be  told.  I told  her  that  in  this 
country  she  was  considered  an  adult  and  that  she  could 
decide  whether  to  tell  her  parents.  Perhaps  it  might  be  bet- 
ter if  they  did  not  know. 

Sitting  with  her  as  a physician  discussing  her  options 
and  providing  her  solace  for  the  situation  she  now 
encountered,  1 turned  the  tables  to  empathize  with  her  sit- 
uation. A rush  of  memories  about  my  own  choices  came 
back  to  me.  My  decision  to  deal  with  an  unexpected  preg- 
nancy had  only  ever  been  a theoretical  one.  I had  asked 
the  “what  if?”  question  during  frantic  days  waiting  for  a 
late  cycle  to  start.  I had  planned  on  going  to  college  and, 
once  in  college,  decided  on  medical  school,  as  did  the  man 
I was  dating  at  the  time.  (We  are  both  physicians  now,  but 
long  since  parted.)  Children  were  not  in  the  picture.  My 
choice  was  my  career.  Had  I had  a child  at  19  years,  I 
doubt  that  I could  ever  have  become  a physician.  Our 
paths  would  not  have  crossed.  I would  not  have  been  there 
to  provide  this  patient  reassurance  in  her  time  of  crisis. 

Looking  at  the  road  not  taken,  I realized  that  I could 
now  have  had  a teenaged  child,  have  been  divorced,  and 
have  been  just  trying  to  exist.  Several  of  my  high  school 
classmates  took  this  route;  many  are  now  envious  of  my 
career.  I am  grateful  for  the  road  I chose.  I do  believe,  for 
the  sake  of  my  patients — those  whom  I have  kept  alive 
and  those  whose  lives  I have  touched — that  I made  the 
right  decision  at  the  time  to  pursue  a career  in  medicine 
and  not  to  have  a family,  although  lately  I am  beginning 
to  wonder,  was  this  price  too  high?  I envy  my  male  col- 
leagues who  do  not  have  to  make  this  choice. 

Had  our  paths  never  crossed,  my  patient  may  have 
seen  a physician  without  my  intuition  and  continued 
longer  unaware  of  her  pregnancy.  As  it  happened,  she  still 


(Dyer  KA:  The  road  not  taken.  West  J Med  1996;  164:369-370) 
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had  time  and  options.  The  choice  was  hers  to  make.  I do 
not  know  her  final  decision.  She  did  not  return  to  the 
clinic  during  the  time  I was  there. 

But  the  shocked  look  on  her  face  still  haunts  me.  I 
wish  that  the  news  had  been  different.  Mostly.  I wish  that 
I could  have  done  something  more  to  ease  her  pain  and 
distress. 

I consider  myself  fortunate  that  such  a decision  has 
never  been  mine  to  make.  1 do  know  what  my  answer 
would  have  been,  faced  with  the  same  choice.  Parenthood 
was  the  road  I could  not  take. 


* * * 

“Lessons  From  the  Practice"  presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary' 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “ lessons  ” to  the  series’  editors. 

JONATHAN  E.  RODNICK.  MD 
STEPHEN  J.  McPHEE.  MD 
Assistant  Editors 
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7.  Centers  for  Disease  Control:  Update:  Acquired  im- 
munodeficiency syndrome— United  States.  MMWR  1987; 
36:522-526 

Proceedings 

8.  O’Connell  M:  A Controlled  Trial  of  Regional  Intraar- 
terial FUDR  Versus  Systemic  5FU  for  the  Treatment  of 
Metastatic  Colorectal  Cancer  Confined  to  the  Liver.  Pre- 
sented at  the  annual  meeting  of  the  American  Society  of  Clin- 
ical Oncology,  San  Francisco,  December  1989 

Mass  Circulation  Publications  (Do  not  include  in 
reference  list;  put  in  text) 

(T.  Harris,  “Selenium-Rich  Sediments  Also  Have  Been  Re- 
ported in  Wildlife  Refuges,”  The  Sacramento  Bee , September 
8,  1985,  p 5) 

Personal  Communications  and  Unpublished  Data 
This  material  should  not  be  included  in  the  reference  list 
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dressed, and  a consensus  was  reached.  Our  goal  is  to  streamline  therapy,  reduce  costs,  and  provide  proven 
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The  April  Issue  of 

California 

Physician 

brings  you  . . . 


Physician  Assistants — Do  You  Want 
One  On  Your  Team? 

Capitation  in  Court — Is  the  Liability 
Risk  of  Financial  Incentives  Too  Great? 

Ten  Minutes  With  . . . Permanente 
Associate  Director  Sharon  Levine,  M.D. 


and  coming  in  May... 

Complete  Coverage  of  CM  A' s 1996 
Annual  Session.  Features  include: 

• Speeches  by  incoming  President 
Jack  McCleary  and  outgoing 
President  Eugene  Ogrod  on  CMA’s 
recent  accomplishments  and  plans 
for  the  future. 

• A report  on  all  actions  taken  by 
the  1996  House  of  Delegates 

• CMA  election  results 

Ten  Minutes  With  . . . Ron  Joseph. 

The  Medical  Board  of  California’s  new 
director  discusses  physician  discipline 
priorities,  financing  for  the  Board’s 
activities,  and  a willingness  to  work 
with  CMA. 


and  more  . . . 


Sure... 

you're  a good  physician, 
but  can  you  write? 


Most  physicians  today  need  more  than  knowledge 
of  medicine  and  good  clinical  ability  to  be  successful. 
One  of  the  tools  you  need  is  the  ability  to  write  well: 
to  be  able  to  put  together  a report  of  research  that's 
worth  publishing,  to  write  a grant  proposal  that's 
fundable,  to  prepare  a paper  or  exhibit  for  presenta- 
tion that's  well  received. 

We  don't  guarantee  that  you'll  write  a best  seller  or 
get  a million-dollar  grant,  but  we  can  guarantee  that 
if  you  join  us,  you'll  learn  how  to  improve  your 
writing,  enhance  the  quality  of  your  presentations, 
and  keep  up-to-date  with  developments  in  areas  like 
desktop  publishing. 

We're  an  organization  founded  by  physicians  50 
years  ago,  and  we're  over  3000  strong.  Among  our 
members  are  people  like  you,  for  whom  writing  has 
become  an  increasingly  important  part  of  life.  Find 
out  more  about  us. 

Send  this  coupon  or  call  AMWA's  national  office  at 
301-493-0003. 


Executive  Director,  AMWA 
9650  Rockville  Pike 
Bethesda,  MD  20814 
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PHYSICIANS  WANTED 

■ ORTHOPAEDIC  - 
SURGEONS 
AND 

HAND  SPECIALISTS 


Currently  seeking  California-licensed 
BC  physicians  to  perform  workers’  com- 
pensation/independent medical/qualified 
medical/agreed  medical  and  possible 
treatment  examinations. 

We  have  several  locations  in  California. 
We  offer  the  following:  full-time  or  part- 
time.  Subspecialty  a plus.  Excellent 
growth  potential. 


Please  FAX  CV  to  (209)  435-5583 
or  call  (209)  435-5581 
■ Ask  for  Shirlee  ■ 


DEADLINE 

for  May  Classifieds  is 
Friday,  April  12,  1996 

Phone:  (415)  882-3376 
FAX:  (415)  882-3379 


physicians  wanted 


Since  1979 
the 

Interim 

P HYS1CIANS. 

Locum  Tenens  Network  has  been  taking  the 
hassles  of  the  paperwork  and  overhead  out  of  prac- 
ticing medicine.  Practice  near  home  or  travel  the 
country.  We  will  coordinate  all  your  travel  details 
and  provide  you  with  the  best  occurrence  malprac- 
tice policy  available.  Explore  a partnership  with 
Interim  Physicians  and  open  new  horizons  for  your 
future. 

Call  today!  (800)  333-7828 


North  Central  Idaho 


Progressive,  rural  hospital  in  the  beautiful 
Clearwater  River  Valley  seeks  a General 
Surgeon  and  a Family  Practitioner  with  OB 
(CS  preferred).  Will  join  a group  of  4 FP’s 
in  a hospital-based  and  managed  clinic. 
Unbeatable  area  for  outdoor  activities. 

Contact  Kathryn  Allen,  Clearwater  Valley 
Hospital  & Clinic,  301  Cedar,  Orofino,  ID  83544. 
(208)  476-4555  or  FAX  (208)  476-5385. 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 

(800)  323-1732 
(503)  382-1732 


PHYSICIANS  WANTED 


We  Invite 
Comparison! 

The  continued  growth  of  our  patient  popula- 
tion, now  105,000,  has  created  a need  for  an 
additional  BC/BE  physician  in  each  of  the  fol- 
lowing specialties: 

• FAMILY  PRACTICE 
. ORTHOPEDIC  SURGERY 
. PEDIATRICS 
. OB/GYN 

These  excellent  private  practice  opportunities 
offer  guaranteed  net  income  while  you  build 
your  practice,  a genuine  need  for  your  services, 
and  complete  medical  staff  support.  112-bed 
full-service  hospital,  very  well  equipped,  excel- 
lent ancillary  services,  and  quality  patient  care. 


Tulare  is  a small  city  in  central  California  near 
Sequoia  National  Park— large  enough  to  have 
the  conveniences  you  expect.  Beautiful  homes, 
close  to  office  and  hospital,  are  affordably 
priced.  The  lifestyle  is  family  oriented,  with 
good  schools,  many  community  activities,  and 
abundant  year-round  outdoor  recreation.  The 
location  provides  easy  access  to  all  California 
major  metropolitan  areas  and  attractions. 


• For  details,  please  send  CV  or  call: 


Tulare  District  Hospital 
Physician  Recruiting  Office 
PO  Box  90112 
Los  Angeles,  CA  90009 
(800)  500-3186 
Fax  (310)  216-7364 


SOUTHEAST  ALASKA 

Busy  4-person  family  practice  clinic 
seeking  5th  doctor. 

University  of  Washington-affiliated.  Looking  for 
BE/BC  family  practice  physician  interested  in 
providing  excellent  medical  care  and  teaching 
WAMI  program  medical  students/residents. 
Accredited  hospital  in  beautiful  Southeast 
Alaska.  Fee  for  service  practice  with  sensible 
patient  load.  Comprehensive  benefits.  Neg- 
otiable salary.  Stable  community  with  wide  vari- 
ety of  activities  and  opportunities  located  on 
Inland  Passage.  Send  CV  to  Bill  Henrickson, 
MD,  Ketchikan  Medical  Clinic,  3612  Tongass 
Avenue,  Ketchikan,  AK  99901 ; or  call  (907)  225- 
SI  44.  Fax  (907)  247-0920.  Not  J-1  position. 


FAMILY  PHYSICIAN  WANTED.  Seattle 
community  health  center  serving  Asian 
and  Pacific  Islander  immigrant  population 
is  expanding  its  services.  Need  a full-time 
family  physician  to  include  OB.  Bilingual 
skills  a plus.  Contact  Donna  Taylor  at 
(206)  461-3617  or  send  CV  to  675  S 
Lane  St,  Ste  303,  Seattle,  WA  98104. 


TROPICAL  FLOWERS 


HAWAII  makes  SCENTS!  IM/Endo  w/exper. 
$175K,  Internist  & FP/OB — good  call. 
Wash/Oregon/California:  Internists,  Rheum, 
Hemoc,  Fam  Prac.  $110K+$130K.  Guarantee, 
Incentives,  Benes.  Not  J-1  pos.  On  Oahu,  Call 
(808)  947-9815.  CVs: 

LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229. 

Call  Pat  Lam,  10  am-10  pm  PST:  1-800-258-4526. 
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PHYSICIANS  WANTED 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and 
Southwest  Washington,  has  full- 
time and  part-time  opportunities  in 
general  family  practice  for  BC/BE 
Family  Physicians  and  Internists  in 
Portland,  OR  and  Family 
Physicians  in  Longview,  WA. 

Our  program  offers  a professionally 
stimulating  environment,  a quality 
lifestyle  in  the  Pacific  Northwest 
and  a competitive  salary/benefits 
package.  Forward  inquiry  and 
G.V.  to:  WJ.  Weiland,  M.D., 
Regional  Medical  Director, 
NORTHWEST  PERMA- 
NENTE, P.G.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 


— UC  BERKELEY  ^ > 
OCCUPATIONAL  HEALTH  PHYSI- 
CIAN 

80-100%  time  position  to  direct  campus 
Occupational  Health  Clinic,  including  direct 
patient  care,  managing  complex  medical  cases, 
supervising  medical  staff,  establishing  medical 
protocols,  conducting  QA  activities.  Physician 
advises  campus  administration/departments  on 
occupational,  environmental,  preventive  health 
issues/policies.  Provides  consultation  to  cam- 
pus workers’  compensation,  vocational  reha- 
bilitation, employee  assistance,  worksite  well- 
ness programs.  Provides  urgent  medical  care  to 
faculty,  staff,  students.  BC/BE  in  Occ  Med. 
clinical  experience  in  Occ  Med,  health  admin- 
istration/supervisory experience  required. 
Salary  negotiable,  excellent  benefits.  Affirmative 
Action/Equal  Opportunity  Employer.  Send  CV 
by  May  1 to  Barbara  Pottgen,  University 
Health  Services,  2222  Bancroft  Way,  #4300, 
UC  Berkeley,  Berkeley,  CA  94720-4300. 
Call  (510)  642-8410;  FAX  (510)  642-7411. 


* the  warm  & healthy  sunbelt  # 

Permanent  and  Locum  Tenens  opportunities  available  in 
the  sunbelt  from  California  to  Florida.  All  specialties, 
MDs,  DOs.  Great  salaries  and  benefits.  Call  today! 

Catalina  Professional  Recruiters 
Tucson:  (800)  658-9166;  FAX  (520)  733-4678 
Phoenix:  (800)  657-0354;  FAX  (602)  433-9548 


PHYSICIANS 


we  are  announcing  opportunities  for 
you  to  serve  your  country  as  an  Air  Force 
K Reserve  physlcian/offlcer.  You  can  make 
ns  new  professional  associations,  obtain 
\ifi-  cme  credit  and  help  support  the  Air 
\ Force  mission.  For  those  who  qualify, 

1 retirement  credit  can  be  obtained  as 
well  as  low  cost  life  Insurance.  One 
weekend  a month  plus  two  weeks  a 
^ year  or  less  can  bring  you  pride  and 
satisfaction  in  serving  your 
~ country. 


Call:  (800)253-6189 


Or  write  To: 

CAPTYOUEL 

151  N.  SUNRISE.  STE  1106 
ROSEVILLE,  CA  95661 


Name . 


Address . 
Cttv 


. State . 


.Zip. 


Phone . 


.Prior  service?  vies no 


Medical  Specialty. 


-Date  of  Birth . 


AIR  FORCE  RESERVE 


A GREAT  \AW  TO  SERVE 


WESTERN  STATES'  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services 
4975  E Butler,  #133,  Fresno,  CA  93727 
Call  (800)  873-0786;  FAX  (209)  252-3085 


Yosemite  Medical  Clinic 

iv fiat  an  opportunity ! 

Become  port  of  our  team  providing  medicol  cote  at  spectacular  Yosemite 
National  Pork.  Seeking  physicians  with  background  in  Emergency 
Med/Family  Practice  for  positions  at  clinic  in  Yosemite  Valley.  Immediote 
openings.  Send  CV  to  Chose  Dennis  Medical  Group,  1 600  S Main  St,  #318, 
Walnut  Creek,  CA  94596.  Call  (510)  934-8900.  FAX  (510)  934-9179. 


OCC  MED,  OB/GYN, 

CALIF 

PRIMARY  CARE 

& 

Marks  Medical  Placements 

2170  Century  Park  East  #806 

WEST 

Los  Angeles,  CA  90067 

STATES 

Call  (3  1 O)  556-2  1 26 
or  (800)  665-21 26 
FAX  (3  10)  556-  1 604 

CALIFORNIA 

Interim 

P H Y S I C I A N S« 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 
Jim  Ellis  (800)  437-7676 


PRIMARY  CARE  PHYSICIAN 

Outpatient  HIV  clinic  in  Santa  Fe,  New 
Mexico  has  immediate  need  for  locum 
tenens  physician.  Position  requires  knowl- 
edge of  current  drug  therapies,  and  the  lat- 
est advancements  in  the  care  and  treatment 
of  people  living  with  HIV/AIDS.  Background 
in  infectious  diseases  a plus.  May  lead  to 
regular  full-time  position. 

The  AIDS  Wellness  Program  (AWP)  was 
established  in  1988  and  serves  approxi- 
mately 280  clients  with  HIV/AIDS.  The  clinic 
is  a division  of  VNS  Health  Services,  Inc. 
established  in  1962.  VNS  is  a non-profit 
organization  dedicated  to  community  med- 
ical services  throughout  northern  New 
Mexico. 

For  more  information,  please  contact  Kit 
Machin,  Director  of  Human  Resources  at 
(505)  984-0103,  ext  247,  or  send  a CV  to 
VNS  Health  Services,  Inc.,  811  St  Michael’s 
Dr,  Santa  Fe,  NM  87505.  EOE/Drug-free 
workplace. 


FAX 

your  ad  copy  to 
WJM  Classifieds 
(41  5)  882-3379 
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CENTRAL  CALIFORNIA:  Occupational  Medicine 
directorship  available  in  a growing  hospital-backed 
program.  Opportunity  to  become  owner-partner  for 
experienced  physician  of  Occupational  Medicine  with 
primary  care  background.  Personality  should  be  well 
suited  to  interaction  with  peers,  payors,  and  patients. 
Competitive  financial  package  with  incentives  in  first 
year  with  partnership  available  thereafter.  Contact  Dr 
Blake  Schug  at  (209)  449-3281. 

LONG  ESTABLISHED,  PHYSICIAN-OWNED  GROUP. 

Practice  opportunity  available  for  BC/BE  Family 
Physician  interested  in  joining  a growing,  15-physi- 
cian,  primary  care  multispecialty  group  with  three 
locations  in  Boise,  Idaho,  a city  of  130,000  located  at 
the  crossroads  of  the  Rocky  Mountains  and  the 
Pacific  Northwest  with  unlimited  outdoor  recreation 
and  excellent  educational  and  cultural  opportunities. 
Competitive  compensation  package.  Please  send  CV 
to  D.  David  Hartman,  MD,  471  Baybrook  Ct,  Boise,  ID 
83706,  or  call  (208)  384-5400. 

FULL-SCOPE  FAMILY  PHYSICIAN  needed  at  La 
Clinica  de  la  Raza,  a progressive  non-profit  commu- 
nity health  center  & NHSC  loan  repayment  site  in  the 
San  Francisco  Bay  Area.  Current  California  license, 
family  practice,  BC/BE,  current  DEA.  Bilingual 
English/Spanish  or  Cantonese  preferred.  Salary  with 
extra  pay  for  hospital  work.  Excellent  fringe  benefits. 
Send  CV  to:  Patricia  Royball,  Personnel  Manager,  La 
Clinica  de  la  Raza,  1 51 5 Fruitvale,  Oakland,  CA  94601 . 

(510)  535-4090,  EOE 

WASHINGTON  STATE— Rapidly  growing  semi-rural 
primary  care  clinic  needs  BC/BE  FP  to  join  four  oth- 
ers. Full  facilities,  strong  IPA,  quality  motivated  staff. 
Close  to  Mt.  Rainier,  Puget  Sound,  urban  areas.  CV  to 
W.N.  Elledge,  MD,  Box  760,  Yelm,  WA  98597;  FAX 
(360)  458-6612. 


Be  contemplative 
like  this  desert  big  horn  sheep. 
Think  over  your  choices  of  lifestyle. 


An  office  for  an  otolaryngologist  is  available. 
The  office  is  well-equipped  with  a good 
microscope  and  complete  audiologieal  facili- 
ties, including  a spacious  sound-treated  room 
and  audiometers.  This  is  a pleasant,  small  col- 
lege town  in  the  Utah  desert.  It  offers  many 
outdoor  activities,  including  mountain  biking, 
cross-country  skiing,  fishing,  and  big-game 
hunting.  In  two  hours  you  can  reach  premier 
skiing  resorts  including  Alta  and  Snowbird. 
The  office  is  next  to  a top-rated  Columbia- 
HCA  hospital.  The  hospital  will  reimburse 
you  and  your  spouse  for  travel  expenses  if 
you  visit  to  look  it  over.  Call  David  Hilding, 
MD  at  (801)  637-4327  or  write  945  W 
Hospital  Dr.  Price.  UT  84501. 


PHYSICIANS  WANTED 


SANTA  FE,  SANTA  FE.  2 FP's  need  board-certified 
Family  Practitioner  to  join  women's  health  practice. 
Obstetrics  required.  Innovative  practice  with  interest 
in  traditional  and  alternative  therapies.  Job  sharing 
OK.  Call  (505)  983-3837,  FAX  (505)  820-2733. 

PRIMARY  CARE  PHYSICIAN,  EAST  TENNESSEE 
OPPORTUNITIES.  Outstanding  practice  opportunities 
offering  guaranteed  income  and  excellent  benefit 
packages  are  available  in  existing  Family  Practice  and 
Internal  Medicine  practices.  The  Fort  Sanders  Health 
System  serves  a rapidly  growing  population  of  1.2  mil- 
lion people.  This  beautiful  area  in  the  foothills  of  the 
Great  Smoky  Mountains  National  Park  is  known  for  its 
lower  cost  of  living,  including  extremely  affordable 
real  estate.  For  more  information,  please  send  CV  or 
call:  (310)  826-5487  or  FAX  (310)  820-8556. 
MEDICAL  DIRECTOR.  Wisconsin-based,  not-for- 
profit,  staff-model  HMO  is  presently  seeking  a 
Medical  Director.  Board  certification  in  a primary  care 
field  with  a minimum  of  five  years  in  practice  is 
required.  Demonstrated  leadership  experience  a plus, 
with  managed-care  experience  desirable.  Thirty- 
physician  primary  care  group  located  in  a city  of 
60,000  in  west-central  Wisconsin  within  90  minutes 
of  Minneapolis/St.  Paul.  Competitive  salary  and 
excellent  fringe  package.  For  more  information, 
please  contact  Joanne  Rafferty,  General  Manager, 
Group  Health  Cooperative,  PO  Box  3217,  Eau  Claire, 
Wl  54702-3217.  Call  (715)  836-8552. 

PRIMARY  CARE,  BERKELEY,  CALIFORNIA. 

Immediate  opening:  Model  community-based  clinic 
for  older  people.  Position  involves  providing  primary 
medical  care,  sharing  hospital  coverage,  teaching  pri- 
mary care  internal  medicine  residents,  and  supervis- 
ing midlevel  practitioners.  Full-  or  part-time  flexible 
hours,  good  benefits.  Some  nursing  home  and  home 
care,  according  to  the  interests  of  the  applicant.  Ideal 
applicant  has  strong  geriatrics  background,  leader- 
ship abilities,  and  interest  in  team-oriented  environ- 
ment. Volunteer  clinical  faculty  appointment  possi- 
ble. The  Over  Sixty  Health  Center  provides  multidisci- 
plinary services,  (including  social  services,  psycholo- 
gy, podiatry,  dental,  nursing,  health  education,  and 
nutrition  counseling)  to  a diverse,  predominantly 
African  American,  low  income,  frail  populaton.  FAX 
resume:  (510)  653-3106,  Attn:  Dr  Floyd  Huen  or  Dr 
Bree  Johnston  or  mail:  1860  Alcatraz,  Berkeley,  CA 
94703. 


pacific  northwest 

Placement  specialists  serving  Northern 
California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine, 
Family  Practice,  OB/GYN,  Pediatrics, 
and  all  other  specialties.  No  J-l  posi- 
tions. 

Barbara  Stoefen,  President,  The  O'Kane  GROUP 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 

(800)  451-0700  • FAX  (503)  389-5134 


Southeast  Alaska 

X Busy  3-physician  Internal  Medicine/General 
Medicine  practice  seeking  additional  partner;  particular- 
ly interested  in  recruiting  a practitioner  who  can  help  to 
better  serve  our  female  patient  population. 

X Southeast  AK  abounds  in  natural  beauty  and  recre- 
ational opportunities,  and  our  goal  as  practitioners  is  to 
provide  excellent  care  while  taking  advantage  of  those 
opportunities.  We  offer  8- 1 2 weeks  of  vacation  annually, 
with  flexible  scheduling,  while  maintaining  a generous 
compensation  package.  Not  J-l  position. 

X For  more  information  and  details,  please  contact: 
David  Hoeft.  MD.  Wilson  Clinic.  2 1 2 Carlanna  Ave.  Ste 
100,  Ketchikan,  AK  99901.  Phone:  (907)  2254101; 
FAX:  (907)  225-7215;  or  Ed  Mann.  (907)  225-5171, 
x389. 


PHYSICIANS  WANTED 


LARGE  NORTHERN  CALIFORNIA  MULTISPECIALTY 

group  with  national  reputation  for  excellence,  seeks 
recently  trained  BC  pediatrician.  An  exciting  position 
for  energetic,  creative  person  to  become  integral  part 
of  innovative  managed-care  team.  Competitive  expe- 
rience-based salary.  Excellent  benefits.  Forward  letter 
detailing  professional  interests,  goals,  CV  to  Box  311, 
The  Western  Journal  of  Medicine,  PO  Box  7602,  San 
Francisco,  CA  94120-7602. 

CALIFORNIA-EMERGENCY  MEDICINE/FAMILY 
PRACTICE.  California  Emergency  Physicians 
Medical  Group  is  a partnership  of  Emergency 
Medicine  and  ambulatory  care  specialists  con- 
tracting with  over  30  Emergency  Departments  and 
10  ambulatory  care  centers  in  Northern,  Central, 
and  Southern  California.  We  are  seeking  BC/BP 
Emergency  Medicine  and  Family  Practice 
Physicians.  We  offer  attractive  compensation, 
ownership,  health,  disability,  and  retirement  ben- 
efits. Send  your  CV  or  contact  John  Gravette,  CEP, 
2101  Webster  St,  Ste  1050,  Oakland,  CA  94612; 

(800)  842-2619. 

PEDIATRIC  CLINIC  OPPORTUNITIES-Full-time  and 
part-time  opportunities  are  available  in  locations 
throughout  the  western  United  States.  Established 
patient  base.  Equipment  as  well  as  complete  schedul- 
ing and  billing  provided.  We  offer  competitive  remu- 
neration and  occurrence  malpractice  insurance. 
Contact  Rod  Thirion  or  Ev  Walters  at  (800)  288-8044 
or  FAX  your  CV  to  (719)  598-7945. 

THE  UCSF/MOUNT  ZION  OCCUPATIONAL  MEDI- 
CINE CLINIC  is  seeking  two  physicians  to  fill  two 
50-100%  Associate  Physician  openings.  The  primary 
duties  are  clinical,  including  injury  and  illness  care, 
medical  surveillance,  disability,  fitness  for  duty,  and 
preplacement  examinations.  The  incumbent  will 
educate  employees  on  safe  work  practices,  self  care, 
and  health  promotion.  The  successful  candidate  will 
have  experience  in  providing  urgent  care  and  work- 
ers' compensation  care,  a current  California  medical  , 
license,  and  excellent  communication  skills.  Board 
eligibility  or  certification  in  internal  medicine,  emer- 
gency care,  or  occupational  medicine  preferred. 
Submit  a CV  to  UCSF,  Dept  of  Human  Resources,  i 
1350  7th  Ave,  San  Francisco,  CA  94122.  UCSF  is  an 
Equal  Opportunity/Affirmative  Action  Employer. 
Women  and  minorities  are  encouraged  to  apply. 
PREVENTIVE  MEDICINE,  COMMUNITY-ORIENTED 
MEDICINE  TRACK.  Inviting  application  to  the 
University  of  California-San  Diego  State  University 
General  Preventive  Medicine  Residency  Program  from 
applicants  interested  in  community-oriented  preven- 
tive medicine  training.  Training  will  be  conducted  in 
multicultural,  medically  underserved  areas.  Physicians 
with  an  interest  in  community-oriented  medicine  and 
who  have  primary  care  experience  are  encouraged  to 
apply.  Salary  $34,000  with  full  benefit  package.  Call 
Netta  Glover  (619)  594-5332.  Write:  UCSD-SDSU 
General  Preventive  Medicine  Residency,  San  Diego 
State  University,  5500  Campanile  Drive,  San  Diego,  CA 
92182-4701.  Fax  (619)  594-5613.  E-mail: 

glover@mail.sdsu.edu. 


Medical  Director 
Urgent  Care  Center 

We  are  seeking  an  experienced  medical 
director  for  a large,  stand-alone  urgent  care 
center  in  Las  Vegas,  NV.  This  urgent  care 
center  sees  200  patients  daily,  has  a high 
acuity  rate,  23-hour  observation  unit,  and  lab 
and  radiology  resources  on  site.  Successful 
candidates  will  be  BC/EM,  FP,  or  IM  with 
both  EM  and  management  experience. 

Excellent  compensation  package.  Contact 
Wendy  Brown,  Emergency  Physicians’ 
Medical  Group,  One  Montgomery  St,  Ste 
1360,  San  Francisco,  CA  94104.  (800)  424- 
3764,  FAX  (415)  989-1242. 
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PHYSICIANS  WANTED 


FAMILY  PRACTICE  OPPORTUNITY-Cheyenne, 

Wyoming.  Escape  the  hassles  of  private  practice  with 
this  opportunity  in  a Family  Practice  clinic  with 
Monday  through  Friday  hours,  8 am-4:30  pm.  No  call 
or  weekends!  Competitive  remuneration,  occurrence 
malpractice  insurance,  billing  & nursing  support. 
. Contact  Rod  Thirion  (800)  288-8044  or  FAX  C V to 

' (719)  598-7945. 

PRIMARY  CARE  INTERNIST-THE  EVERETT  CLINIC, 
a 135-physician  multispecialty  group,  is  seeking 
BC/BE  internist  to  associate  with  17-person  depart- 
ment. Position  located  at  a new  satellite  office.  The 
main  clinic  is  25  miles  north  of  Seattle  and  has  5 
rapidly  expanding  satellite  offices.  Opportunity  for 
exceptional  personal/professional  lifestyle.  Position 
offers  competitive  salary  with  excellent  benefits. 
Available  October  1996.  Send  CV  to  J.G.  Finley,  MD, 
The  Everett  Clinic,  3901  Hoyt  Avenue,  Everett,  WA 

98201. 

LAS  VEGAS-EMERGENCY  MEDICINE,  FAMILY 
PRACTICE  AND  INTERNAL  MEDICINE  PHYSICIANS 
are  wanted  for  full-time  positions  at  large  stand- 
alone urgent  care  center  which  sees  200  patients 
daily.  High  acuity  rate,  23-hour  observation  unit,  lab 
and  radiology  resources  on  site.  Excellent  compensa- 
tion package.  Contact  Wendy  Brown,  Emergency 
Physicians'  Medical  Group,  One  Montgomery  St,  Ste 
1360,  San  Francisco,  CA  94104.  (800)  424-3764;  FAX 

(415)  989-1242. 

OREGON  AND  THE  NORTHWEST.  Urban,  suburban, 
rural  locations;  variety  of  practice  arrangements;  all 
specialties.  Placement  professionals  for  18  yrs.  Oberto 
& Associates,  920  Pinecrest  Terr,  Ashland,  OR  97520. 
(800)  482-6656;  FAX  (503)  482-4951.  No  J-1  Opp. 

WESTERN  OPPORTUNITIES:  Physicians  needed 
mainly  in  rural  areas  of  ND,  SD,  ID,  CO,  MT,  WA. 
Excellent  income  and  benefits.  Quality  life  and  qual- 
ity medicine  combined.  Call  or  send  CV:  FHS,  4656  So. 

Utah,  Butte,  MT  59701.  (800)  611-8250. 

PRIMARY  CARE  PHYSICIAN  (INTERNIST/FAMILY 
PRACTITIONER)  needed  to  join  a primary  care/multi- 
specialty medical  group  in  San  Diego.  Competitive 
salary.  Please  fax  CV  to  (619)  270-1864.  If  any  ques- 
tions,  call  (619)  272-0170,  9-5:30  weekdays. 

MEDICAL  PHYSICIAN  position  available  full-  and 
part-time.  No  weekends.  Top  salary  and  benefits. 
Salary  range  for  full-time:  $5,000  to  $9,000  per 
month  relative  to  experience  and  qualification.  Part- 
time  position  $60  to  $85  per  hour.  Position  entails 
physical  examination  clearance  for  rehab  and  some 
occupational  medicine.  Send  resume  to:  208  S 9th  St, 
Worland,  WY  82401  or  call  (307)  347-4224. 


INTERNAL  MEDICINE 

California 
Northern  California 


EXCELLENT  OPPORTUNITY  for 

BE/BC  general  internist  to  join  a 76-physi- 
cian multispecialty  clinic  in  beautiful  Santa 
Cruz,  California,  located  on  Monterey  Bay, 
90  miles  south  of  San  Francisco.  New 
internist  joining  the  clinic  will  quickly 
become  busy  as  two  of  the  internists  in  the 
group  will  retire  during  1996. 

Interested  parties  send  CV  and  three  references 
with  phone  numbers  to:  President/CEO,  Santa 
Cruz  Medical  Clinic,  2025  Soquel  Ave,  Santa 
Cruz,  CA  95062. 


PHYSICIANS  WANTED 


relocate. 

across  town  or  around  the  world 


1*800*538*9230 


The  most  comprehensive  source 
of  practice  opportunities  in  the 
known  world  is  available  to 
you  toll  free,  24  hours  a day. 
Browse  through  recorded  profiles 
of  opportunities  from  5 continents 
(most  in  the  U.S.).  Then  transmit 
a confidential  response  to  the 
opportunities  you  choose. 
No  salesman.  No  strings. 


The  Practice 
Opportunity  Line 


We’re  on  call  for  you. 

from  Physician's  Market  Information  Center 

1*800-423*1229 


BOARD  REVIEW 


PASSING 

The  Board  of  Internal  Medicine 
In  More  Than  One  Way 

FIRST:  Read  our  Medical  Newsletters  “How  to 
Pass  Board  ot  Internal  Medicine.”  For  a free 
first  copy  (20  pages),  send  $5  to  cover 
postage  and  handling. 

SECOND:  Attend  our  Board  Review  Course. 
June  27-30, 1996,  at  Sheraton  Meadowlands 
Hotel,  E Ruthertord,  NJ. 

THIRD:  Attend  our  one-day  Slide  Show,  to  be 
held  during  the  month  of  August  1996,  at  four 
different  locations  around  the  country. 

Medical  Newsletter, 

389  East  Mount  Pleasant  Ave, 
Livingston,  NJ  07039. 

(201)  673-4410  (daytime) 

(201)  994-3203  (evenings) 


PRACTICES  FOR  SALE 


for  sale 


Thriving  Solo  Internal  Medicine  Practice 

Beautiful  downtown  Carmel,  California. 
Cozy  corner  building;  ocean  view  with 
parking;  exclusively  fee  for  service.  $400K 
gross.  $220K  net.  Call  (408)  624-3077. 
FAX  (408)  624-8662.  Write  PO  Box  3637, 
Carmel,  CA  93921. 


| ' | 


Tired  of  Big-City  Hassles? 


Enjoy  an  active  Family  Practice  in  a commu- 
nity of  25,000  situated  on  the  shores  of  a 
beautiful  lake  in  pastoral  north  Idaho. 
Excellent  outdoor  recreational  opportunities. 
Friendly  people.  Great  place  to  raise  a family. 

CV  to:  Box  303,  The  Western  Journal  of  Medicine, 
PO  Box  7602,  San  Francisco,  CA  94120-7602 

OB/GYN.  Tired  of  city  life  and  managed  care? 
Thriving  solo  practice  for  sale  in  town  of  10,000  near 
Provo,  UT.  No  HMOs.  Turn-key  or  charts  and  good  will. 
Coverage  available.  Hospital  will  assist  in  purchase 
and  relocation.  Inquiries  to:  Box  313,  The  Western 
Journal  of  Medicine,  P0  Box  7602,  San  Francisco,  CA 

94120-7602. 

20-YEAR  INTERNAL  MEDICINE/PRIMARY  CARE 
PRACTICE  FOR  SALE.  Excellent  California  beach 
location.  BC/BE  physician  desired.  Send  resume  to: 
Ellen  Turnbull,  Vice  President  of  Marketing,  South 
Coast  Medical  Center,  31872  Coast  Highway,  Laguna 
Beach,  CA  92677. 


COMPUTER  SOFTWARE 


COMPUTERIZED  HISTORIES  AND  PHYSICALS. 

Comprehensive  History— 0 minutes  physician  time. 
Computer  questions  patient  and  prints  three-page 
summary.  Textbook  quality,  narrative,  pertinent  nega- 
tives. English/Spanish.  Comprehensive  Physical-3 
minutes  physician  time  to  complete  automated  form. 
Two-page  hospital  quality  printout.  Both  exceed  all 
standards  of  Medicare  and  HMOs.  Used  by  all  spe- 
cialties, hospitals,  and  HMOs.  Guaranteed  $395. 
Gilman  Files  (800)  355-4640. 


VERY  POWERFUL 

PATIENT  APPOINTMENT  SOFTWARE 

Benefits 

Increases  Income  and  Productivity 
Provides  Fast  & Accurate  Scheduling 
Decreases  “No  Shows” 
Improves  Customer  Service 

Features 

Clinic+Doctors+Patients  Database 
Fast,  Accurate,  Comprehensive  Scheduling 
Print  Ready-to-Mail  Patients’  Reminders 
Print  Doctors’  Schedules:  Daily,  Weekly,  etc. 

Powerful  Pre-defined  Queries 
Password  Security,  Privileged  Operations 
Fully  Documented,  Fully  Supported 
Very  Easy  to  Use 

Best  of  All 

Price:  $333 

‘Money  Back  Guarantee* 

Software  A to  Z.  Inc. 

800-500-0625 

Tel:  (408)  263-0625 
Fax:  (408)  263-0777 


Looking  for  physicians? 

CATCH  graduating  residents  in  our  May  issue! 
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SUPPORT  STAFF 


CONFERENCES 


CALIFORNIA  • WESTERN  STATES 


PHYSICIAN  ASSISTANTS 
NURSE  PRACTITIONERS 

PERMANENT  PLA  CEMENT 
LOCUM  TENENS 

Superior  Results  & Expertise  from  the  West's 
leading  placement  service  of  NP's  and  PA’s. 

Heidi  Bourne,  RN,  Director 
Western  PracUtioner  Resources 
T YJPJ?\  P.O.Box  854 

14  II\  ) Areata,  CA  95518 

(800)  345-5859 
E-Mail:  WPResource@aol.com 


POSITIONS  WANTED 


PRIMARY  CARE  PHYSICIAN.  Available  part-time,  per 
diem,  or  locum  tenens;  would  consider  full-time  in 
coastal  area.  Fully  residency-trained,  board  certified, 
years  of  experience  including  Internal  Medicine,  Ur- 
gent Care,  Workers'  Compensation,  and  basic  Pedi- 
atrics. Licensed  in  all  western  states  and  Hawaii.  Re- 
spected, credentialed,  published,  personable.  Send 
inquiries  and  practice  description  in  confidence  to: 
Box  307,  c/o  The  Western  Journal  of  Medicine,  PO  Box 
7602,  San  Francisco,  CA  94120-7602. 


RESIDENCY  POSITIONS 


RADIATION  ONCOLOGY.  PGY-2  resident  position 
available  July  1,  1996.  University  of  Washington, 
Seattle.  For  information,  call  (206)  548-4115  or  FAX 
CV  to  Keith  J.  Stelzer,  MD,  PhD,  Program  Director, 
(206)  548-6218. 


BUSINESS  OPPORTUNITIES 


MAYBE  THERE'S  MORE  THAN  THE  DAILY  DRIVE 
TO  AND  FROM  THE  OFFICE!  Give  yourself  the  finan- 
cial freedom  to  practice  medicine  the  way  you  want! 
Consider  an  exciting  distributorship  opportunity  with 
new  satellite  television  network,  specializing  in  self- 
improvement  programming.  It  can  be  done  without 
disturbing  your  current  practice  and  has  high  income 
potential.  For  more  information  on  where  to  attend  a 
free  business  briefing,  call  Fares  Arguello,  MD,  at 
(801)  484-6686. 


RENTALS 


WEST  MAUI.  Luxurious  oceanfront  condo  between 
Kaanapali  and  Kapalua.  Two  bedrooms,  two  and  a 
half  baths.  42-foot  lanai  with  magnificent  views  of 
Molokai  and  Lanai.  Pool,  tennis,  fitness  center.  For 
brochure  call  (417)  831-9919. 


TESTIMONIES  WANTED 


ADVERSE  TO  MANAGED  CARE?  Medical  novelist 
requests  testimonials  of  dissatisfaction  with  man- 
aged care.  Clinical/ethical  dilemmas  are  poignant  to 
the  text.  This  Orwellian  saga  is  about  your  profession 
being  managed.  I want  your  thoughts.  Reply  to  Box 
312,  The  Western  Journal  of  Medicine,  PO  Box  7602, 
San  Francisco,  CA  94120-7602. 


MEDIA  SERVICES 


Scott  Weber  Media  Services 

Audio  Taping/Duplication 
Video  Taping/Duplication 
Transcription  • CD-ROM 
services  and  referral 
competitive  pricing  and  experienced 
PO  Box  8171,  Berkeley,  CA  94707;  (510)  527-3416 


Nutrition  o Physiology  o Policy 

24  & 25  June  1996,  Reno  Hilton 
Reno,  Nevada 


A Symposium  to  Explain  the 
Wine  and  Health  Connections , 
and  Discuss  the  Option 
of  Recommending  Wine 

Speakers  Include  Experts  in 
Cardiovascular  Medicine,  Enology, 
Lipid  Metabolism,  Sulfite  Sensitivity 
and  Allergies,  Breast  Cancer,  Fetal 
Alcohol  Syndrome,  and  Public 
Policy  Representatives 


American  Society  for  Enology  and  Viticulture 
P.O.  Box  1855,  Davis,  CA  95617-1855 
Ph:  916. 753. 31 42  Fax:  91 6. 753. 331 8 
E-Mail:  asevdavis@aol.com 


OFFICE  SPACE  AVAILABLE 


CONFERENCES 


„Qe]es^  Office  space  available 
Los  in  the  Doctors  Towers 

adjacent  to  Queen  of  Angels-Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  available.  x 01 4-49VL 
On-site  manager.  CaU .121^ 
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From  the  Department  of  Medicine,  University  of  Texas  Health  Science  Center,  San  Antonio. 


448  Anorectal  Melanoma — Successful  Palliation  in  a 59-Year-Old  Woman 

SAM  P.  MOSTAFAPOUR,  MD;  |OHN  MORRIS,  MD;  and  JOHN  P.  SHERCK,  MD 

From  the  Department  of  Surgery,  Stanford  University  School  of  Medicine,  Stanford,  and  the  Division  of  General 
Surgery,  Santa  Clara  Valley  Medical  Center,  San  jose,  California. 


EDITORIAL 


451  Pulsus  Irregularis  Perpetus — 100  Years  of  Progress,  But  Many  Issues  Still  Unresolved 

FRED  MORADY,  MD 

From  the  University  of  Michigan  Medical  Center,  Ann  Arbor. 
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SOUTHERN  MEDICAL  ASSOCIATION 

SUMMER  1996  EDUCATIONAL  CALENDAR 

CME  CONFERENCES 

20th  Annual  Lung  Symposium 

The  Cloister,  Sea  Island,  GA 
June  9-13,  1996 

Sports  Medicine  & Soccer  Symposium 

The  Parliament  House,  Birmingham,  AL 
July  26-28,  1996  ; 

Global  Management  of  Work-Related 
Musculoskeletal  Injuries 

Ritz-Carlton-Naples,  Naples,  FL 
June  14-16,  1996 

Advanced  Orthopaedic  Imaging 

The  Cloister,  Sea  Island,  GA  1 

July  29-August  1 , 1996  ; 

Cancer  Strategies  for  the 
Practicing  Physician 

The  Cloister,  Sea  Island,  GA 
July  22-24,  1996 

7th  Annual  Focus  on  the  Female  Patient 

Kiawah  Island  Resort,  Kiawah  Island,  SC 
July  22-25,  1996 

5th  Annual  General  Surgery  Update 

The  Cloister,  Sea  Island,  GA 
July  26-28,  1996 

Pain  Management  in  the  Office  Setting 

The  Cloister,  Sea  Island,  GA 
August  2-4,  1996 

Advances  in  Geriatric  Medicine 

Lago  Mar  Resort  & Club,  Ft.  Lauderdale,  FL 
August  9-11,  1996 

Gastroenterology  Update  for 
Primary  Care 

Marriott’s  Bay  Point  Resort,  Panama  City,  FL 
August  16-18,  1996 

4th  Annual  Primary  Care  Update: 
What’s  New  in  Dermatology 

Kiawah  Island  Resort,  Kiawah  Island,  SC 
July  26-28,  1996 

Common  Clinical  & Practice  Skills: 
Use  & Interpretation 

Ritz-Carlton-Palm  Beach,  Manalapan,  FL 
August  23-25,  1996 

Southern  Medical  Association  is  accredited  by  the  Accreditation  Council  for 
Continuing  Medical  Education  to  sponsor  continuing  medical  education  for  physicians. 

FOR  MORE  INFORMATION,  CALL 
SMA’S  DEPARTMENT  OF  EDUCATION  AT  1-800-423-4992 
OR  FAX  YOUR  REQUEST  TO  1-205-945-1548. 
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452  Evolution  of  Form  and  Circumstance  in  Medical  Oaths 

RALPH  CRAWSHAW,  MD,  and  CAROL  LINK,  PhD 

From  the  Departments  of  Psychiatry  and  Public  Health , Oregon  Health  Sciences  University  School  of  Medicine, 
Portland.  Dr  Link  is  in  private  practice  in  Bandon,  Oregon. 


LESSONS  FROM  THE  PRACTICE 


457  Terry  and  the  Fly 

KIM  MARIE  THORBURN,  MD 

From  the  University  of  Hawaii,  John  A.  Burns  School  of  Medicine,  and  the  Health  Care  Division,  Hawaii  Depart- 
ment of  Public  Safety,  Honoluiu. 

458  The  Toxic  Intern  Has  CEX 

FRANCES  SPECTOR,  MD 

From  the  Division  of  Primary  Care,  Residency  Program  in  Internal  Medicine,  Santa  Clara  Valley  Medical  Center, 
San  Jose,  California. 
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Official  Journal  of  the  Alaska  State  Medical  Association,  the  Arizona  Medical  Association,  the  California  Medical  Associ- 
ation, the  Denver  Medical  Society,  the  Idaho  Medical  Association,  the  Nevada  State  Medical  Association,  the  New  Mex- 
ico Medical  Society,  the  Utah  Medical  Association,  the  Washington  State  Medical  Association,  and  the  Wyoming  Med- 
ical Society. 


★ 


Affiliated  Clinical  Investigation  Societies:  the  Western  Association  of  Physicians;  the  Western  Society  for  Clinical  Investi- 
gation; the  Western  Section,  American  Federation  for  Clinical  Research;  the  Western  Society  for  Pediatric  Research;  the 
Western  Region,  Society  for  Investigative  Dermatology. 


What  has  CMA  done  for  you  lately... 


HEALTH  PLAN  REPORT  CARDS 

PROFITEERING  BY  FOR-PROFIT  HMOS 

CMA  has  sought  to  bring  about  full  disclosure  of  the  amount  of 
premium  dollars  actually  spent  on  medical  services. 

• Proposed  legislation  to  require  the  public  reporting  of  these 
“medical-loss  ratios.” 

• Developed  our  own  medical-loss  ratio  survey  after  sponsored 
legislation  was  vetoed  by  the  Governor. 


CALIFORNIA  ADVANTAGE,  INC 

A MANAGED  CARE  ORGANIZATION  OF  PHYSICIANS, 

BY  PHYSICIANS,  FOR  PATIENTS 

A great  success  story  in  1995,  CMA  developed  California  Advantage, 
Inc.  that  now  has  more  than  6,500  shareholders  and  is  on  track  to 
enter  the  marketplace  on  July  1, 1996,  with  a statewide  PPO  and 
EPO  offered  through  the  Health  Insurance  Plan  of  California. 


INSTITUTE  FOR  MEDICAL  QUALITY 

QUALITY  HEALTH  CARE 

As  part  of  CMA’s  reorganization  and  its  commitment  to  taking  the 
lead  role  in  shaping  the  future  of  health  care  in  California,  we  are 
creating  a new  subsidiary,  the  Institute  for  Medical  Quality.  Initially, 
it  will  house  CMA’s  existing  quality  assurance  and  accreditation 
programs.  In  the  future,  we  plan  to  develop  new  accreditation 
programs  relating  to  quality  evaluation  of  HMOs  and  integrated 
health  care  systems,  as  well  as  accreditation  of  physician  offices. 


The  New  CIAA 


California  Medical  Association 

Physicians  dedicated  to  the  health  of  Californians 
415/541-0900 
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Continuing  Medical  Education 

ARIZONA  * CALIFORNIA,  HAWAII,  NEVADA  * COLORADO  * IDAHO  * NEW  MEXICO  * UTAH  » WASHINGTON  * WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting 
the  criteria  for  Category  I of  the  ArMA  CME  Certificate  and 
the  AMA  Physicians  Recognition  Award.  To  list  Category  I 
continuing  medical  education  programs,  please  send  in- 
formation to  Arizona  Medical  Association,  810  West 
Bethany  Home  Road,  Phoenix,  AZ  8501  3;  or  phone  (602) 
246-8901. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


August  5-10 — 1996  Comprehensive  Internal  Medicine  Board  Preparation 
Course.  Marriott's  Camelback  Inn,  Scottsdale.  Mon-Sat.  Contact:  Bever- 
lee  Anderson.  (602)  267-5366. 

October  7-10 — Visiting  Fellowships  in  MRI.  University  of  Arizona  College 
of  Medicine  at  the  Biltmore  Advanced  Imaging  Center,  Phoenix. 
Mon-Thurs.  Contact:  (800)  848-4920,  ext  2575. 

October  14-18 — Neuroradiology:  Review  and  Update.  University  of  Ari- 
zona College  of  Medicine  at  the  Biltmore  Advanced  Imaging  Center, 
Phoenix.  Mon-Fri.  Contact:  (800)  848-4920,  ext  2575. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd,  Phoenix,  AZ 
85013.  (602)  246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center,  Tucson,  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical 
Association.  All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ALLERGY  AND  IMMUNOLOGY 

August  2-4 — A Midsummer  Night’s  Wheeze.  American  College  of  Allergy, 
Asthma  and  Immunology  at  La  Costa  Resort  & Spa,  Carlsbad.  Fri-Sun.  8 
hrs.  $1 10-$  195.  Contact:  California  Society  of  Allergy  and  Clinical  Im- 
munology, (714)  828-8022. 

CARDIOLOGY 

June  1 — 2nd  Annual  UCSD  Heart  Failure  Symposium.  UCSD  at  Sheraton 
Grande  Torrey  Pines.  Sat.  6.5  hrs.  $40.  Contact:  UCSD,  Barry  Greenberg, 
(610)  543-7751. 

June  5-8 — Advanced  Echocardiography  and  Doppler  Ultrasound  1996. 

American  College  of  Cardiology  at  Hyatt  Islandia,  San  Diego.  Wed-Sat. 
23.5  hrs.  Contact:  ACC,  Registration  Secretary,  Extramural  Programs 
Dept,  Georgetown  Rd,  Bethesda,  MD  20814-1699.  (800)  257-4739. 


June  28-30 — Arrhythmias:  Interpretation,  Diagnosis  and  Management. 

Medical  Education  Resources  at  Hyatt  Fisherman’s  Wharf,  San  Francisco. 
Fri-Sun.  1 1 hrs.  Contact:  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  W Canal  Court,  Ste  500,  Littleton,  CO  80120- 
4569.  (800)421-3756. 

November  22-24 — Coronary  Heart  Disease  Update.  Medical  Education  Re- 
sources at  Disneyland  Hotel,  Anaheim.  Fri-Sun.  1 1 hrs.  Contact:  Linda 
Main,  Meetings  Coordinator,  Medical  Education  Resources,  1500  W 
Canal  Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-  3756. 

DERMATOLOGY 

June  7-9 — 3rd  Annual  Course  on  Lasers  in  Cutaneous  and  Cosmetic 
Surgery.  UCSF  at  UCSF.  Fri-Sun.  Contact:  UCSF. 

October  5-9 — 11th  Combined  Skin  Pathology  Course  & Workshop  in 
Dermatopathology.  UCSD  at  San  Diego  Princess.  Sat- Wed.  37  hrs.  $600. 
Contact:  UCSD. 

October  12-13 — The  Skin  From  A To  Z:  Tips  on  Practical  and  Office 
Techniques.  UCSF  at  UCSF.  Sat-Sun.  Contact:  UCSF. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel,  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

November  2-3 — The  Skin  From  A to  Z:  Tips  on  Practical  Therapy  and 
Office  Techniques.  UCSD  at  San  Francisco.  Sat-Sun.  Contact:  UCSD. 

EMERGENCY  MEDICINE 

June  17-21 — Emergency  Medicine  Symposium  III.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

June  20 — Cost  Effective  Emergency  Medicine.  American  College  of  Emer- 
gency Physicians  at  The  Mirage,  Las  Vegas.  Thurs.  8 hrs.  $199-$249.  Con- 
tact: Alpen  Meeting  Services,  (800)  451 -RISK. 

October  18-20 — The  Comprehensive  Review  in  Emergency  Medicine  and 
Urgent  Care.  Continuing  Medical  Education  Associates  at  Hyatt  Regency 
La  Jolla,  San  Diego.  20  hrs.  $495.  Contact:  Jacqueline  Shiller,  PO  Box 
270469,  San  Diego  92198.  (619)  674-5200. 

October  20-23 — Cellular  Injury  and  Brain  Edema,  1996.  Foundation  for 
Pediatric  and  Laser  Neurosurgery,  Inc.  at  Hyatt  Regency  Hotel,  San  Diego. 
Sun-Wed.  19  hrs,  $350-$400.  Contact:  Hector  E.  James,  MD,  Coordinator, 
Foundation  for  Pediatric  and  Laser  Neurosurgery,  Inc,  7930  Frost  St,  Ste 
304,  San  Diego  92123.  (619)  560-4791. 

October  21-25 — Emergency  Medicine  Symposium  I.  UCSD  at  San  Diego. 
Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

November  11-15 — Emergency  Medicine  Symposium  III.  UCSD  at  San 
Diego  Hilton  Beach  and  Tennis  Resort.  Mon-Fri.  32  hrs.  $495.  Contact: 
UCSD. 

December  16-20 — Emergency  Medicine  Symposium  II.  UCSD  at  UCSD. 
Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 


ENDOCRINOLOGY/METABOLISM 

June  7-1 1 — Molecular  Steriodogenesis.  UCSF  at  Monterey.  Fri-Tues.  $300. 
Contact:  UCSF. 


FAMILY  PRACTICE/PRIMARY  CARE 

June  6-7 — 10th  Annual  AIDS  Update  for  Primary  Care.  Alta  Bates  Med- 
ical Center  at  Mills  College,  Oakland.  Thurs-Fri.  7 hrs.  $200.  Contact: 
Medical  Education  Dept,  Alta  Bates  Medical  Center,  2450  Ashby  Ave, 
Berkeley  94705.  (510)  204-3884. 

June  7-9 — 9th  Annual  Medical  Office  Laboratory  Conference.  San  Diego 
State  University  Health  Services  at  Red  Lion  Hotel,  San  Diego.  Fri-Sun. 
23  hrs.  $475.  Contact:  Nancy  Geiser,  College  of  Extended  Studies,  (619) 
594-6255. 

June  9-14 — 20th  Annual  Fingers  to  Toes  Primary  Care  Orthopaedics.  UC 

Davis  at  Fallen  Leaf  Lake,  Lake  Tahoe.  Sun-Fri.  26  hrs.  $495-$540.  Con- 
tact: UCD. 

June  10-12 — 2nd  Annual  Sports  and  Occupational  Medicine  in  Primary 
Care:  From  Prevention  to  Treatment  Conference.  San  Diego  State  Uni- 
versity Health  Services  at  Red  Lion  Hotel,  San  Diego.  Mon-Wed.  20  hrs. 
$475.  Contact:  Nancy  Geiser,  College  of  Extended  Studies,  (619)  594-6255. 
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June  12-22 — A Week  in  Family  Practice:  American  Board  of  Family 
Practice  Specialty  Board  Review  Program.  Finch  University  of  Health 
Sciences  at  Red  Lion  Hotel.  Costa  Mesa.  Wed-Sat.  67.5  hrs.  $ 1 ,050.  Con- 
tact: (800)  533-8850. 

June  28-30 — San  Diego  Academy  of  Family  Physicians’  40th  Annual  Post- 
graduate Symposium — Family  Medicine  Update:  1996.  San  Diego 
Academy  of  Family  Physicians  at  Hotel  del  Coronado,  San  Diego.  Fri- 
Sun.  18  hrs.  $225-$300.  Contact:  Terry  Camarata,  (619)  422-1 186. 

July  8-11 — Family  Practice  Board  Review  Course.  UCSF  at  Hotel  Nikko. 

San  Francisco.  Mon-Thurs.  25  hrs.  $425-$475.  Contact:  UCSF. 

August  2-4 — Managing  Respiratory  Diseases.  Medical  Education  Re- 
sources at  Tenaya  Lodge,  Yosemite.  Fri-Sun.  1 1 hrs.  $375.  Contact:  Linda 
Main,  Meetings  Coordinator,  Medical  Education  Resources,  1500  W 
Canal  Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-3756. 

August  2-4 — Cardiology  for  the  Primary  Care  Physician.  Continuing  Med- 
ical Education  Associates  at  Hotel  del  Coronado.  Coronado.  Fri-Sun.  20 
hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469,  San  Diego  92198. 
(619)  674-5200. 

August  5-7 — Dermatology  for  the  Non-Dermatologist.  Continuing  Medical 
Education  Associates  at  Hotel  del  Coronado,  Coronado.  Mon-Wed.  20  hrs. 
$450.  Contact:  Jacqueline  Shiller,  PO  Box  270469,  San  Diego  92198. 
(619)  674-5200. 

August  9-11 — Neurology  for  the  Non-Neurologist.  Medical  Education 
Resources  at  Doubletree  Hotel,  Monterey.  Fri-Mon.  11  hrs.  $375.  Contact: 
Linda  Main,  Meetings  Coordinator,  Medical  Education  Resources,  1 500 
W Canal  Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-3756. 
October  9-12 — Semiannual  Wound  Management  Workshop:  For  Pri- 
mary Care  Professionals.  UCSD  at  San  Diego  Hilton  Beach  and  Tennis 
Resort.  Wed-Sat.  17  hrs.  $475.  Contact:  UCSD,  Edith  Bookstein,  (619) 
454-3212. 

October  21-23 — Neurology  and  Outpatient  Psychiatry  in  Primary  Care. 

Continuing  Medical  Education  Associates  at  Hyatt  Regency,  San  Diego. 
20  hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469,  San  Diego 
92198.  (619)  674-5200. 


GERIATRICS 

June  7-8 — Geriatrics:  Caring  for  the  Older  Patient  in  a Managed  Care 
Environment.  UC  Davis  at  Sacramento  Hilton  Inn.  Fri-Sat.  12  hrs.  $185. 
Contact:  UCD. 


INFECTIOUS  DISEASE 

June  6-7 — 10th  Annual  AIDS  Update  for  Primary  Care.  Alta  Bates  Med- 
ical Center  at  Mills  College,  Oakland.  Thurs-Fri.  7 hrs.  $200.  Contact: 
Medical  Education  Dept,  Alta  Bates  Medical  Center,  2450  Ashby  Ave, 
Berkeley  94705.  (510)  204-3884. 

October  26-November  2 — National  Infectious  Disease  Update  Conference. 
Santa  Rosa  Kaiser  Permanente  Medical  Center  on  The  Sun  Princess 
Cruise,  Western  Caribbean.  Sat-Fri.  7 hrs.  $50-$  100.  Contact:  Infectious 
Disease  Update/SRO.  Kaiser  Permanente  Medical  Center,  401  Bicenten- 
nial Way,  Santa  Rosa,  CA  95403-2192. 

INTERNAL  MEDICINE 

September  27-October  2 — Internal  Medicine  1996— Fall  Program. 
Continuing  Medical  Education  Associates  at  Loews  Coronado  Bay  Resort, 
San  Diego.  Fri-Wed.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469, 
San  Diego  92198.  (619)  674-5200. 

September  30-October  4 — Texas  Internal  Medicine  Conference.  UCSD  at 
Westgate  Hotel.  San  Diego.  Mon-Fri.  Contact:  UCSD. 

NEPHROLOGY 

August  2-8 — 12th  Comprehensive  Nephrology  Review  Course.  UCLA  at 
Miramar  Sheraton  Hotel,  Santa  Monica.  Fri-Thurs.  50  hrs.  $800.  Contact: 
UCLA. 


OCCUPATIONAL  MEDICINE 

May  31-June  1 — 15th  Annual  Occupational  and  Environmental  Medicine 
symposium.  UC  Davis  at  Cancer  Center  Auditorium,  Sacramento.  Fri-Sat. 
13  hrs.  $145.  Contact:  UCD. 

August  5-6 — Worker’s  Compensation  Overview/Update.  UC  Berkeley  at 
San  Francisco  Airport  Hilton  Hotel.  Mon-Tues.  12  hrs.  $395.  Contact:  UC 
Berkeley. 


ENJOY  A ★ 

SEASIDE  VACATION  , 

IN  SAN  DIEGO! 

San  Diego  Academy  of  Family  Physicians’  'A' 
40th  Annual  Postgraduate  Symposium 

“Family  Medicine  Update:  1996”  'A' 

Hotel  Del  Coronado  • Coronado,  California 

June  28-30,  1996  ★ 

SDAFP’s  three-day  symposium  is  presented  by  the  Univer- 
sity of  California,  San  Diego.  Featuring  a variety  of  ed- 
ucational lectures,  the  symposium  has  been  approved  for 
18  Category  I CME  credit  hours. 

Many  entertaining  social  activities  have  been  planned  for 
the  whole  family,  so  don’t  miss  this  opportunity  to  combine 
top  quality  continuing  medical  education  with  a fun  family 
vacation. 

To  receive  a detailed  brochure,  call,  fax  or  write  to: 

SAN  DIEGO  ACADEMY  OF  FAMILY  PHYSICIANS 
P.O.  Box  5996,  Chula  Vista,  California  91912 
(619)  422-1186 
FAX  (619)  476-1536 


★ 

★ 

★ 

★ 

★ 


August  8-9 — Ergonomics  Case  Studies:  Techniques  for  Success.  UC 
Berkeley  at  San  Francisco  Airport  Hilton  Hotel.  Thurs-Fri.  13.5  hrs.  $395. 
Contact:  UC  Berkeley. 

December  5-6 — Occupational  Disorders  of  the  Upper  Extremities.  UC 

Berkeley  at  San  Francisco  Airport  Hilton  Hotel.  Thurs-Fri.  Contact:  UC 
Berkeley. 


OTOLARYNGOLOGY 


June  22-28 — 1995-1996  Skull  Base  Surgical  Dissection  Course.  House  Ear 
Institute  at  Los  Angeles.  Sat-Fri.  65  hrs.  $2,500  for  two  physicians.  Con- 
tact: House  Ear  Institute,  Antonio  De  la  Cruz,  MD,  2100  W Third  St,  Los 
Angeles  90057. 

June  29-July  d — Second  International  Skull  Base  Congress  and  the  Sev- 
enth Annual  Meeting  of  the  North  American  Skull  Base  Society  at  Los 
Angeles.  Sat-Thurs.  Contact:  Congress  Secretary,  Ruth  B.  Crair,  House 
Ear  Institute,  2100  W Third  St,  5th  Floor,  Los  Angeles  90057. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis.  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UC1:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 
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July  5-7 — Current  Concepts  in  Allergy  and  Otolaryngology  Children's 
Hospital  at  Le  Meridien  Hotel,  Coronado.  Fri-Sun.  14.5  hrs.  Contact:  Chil- 
dren's Hospital.  Continuing  Medical  Education  Office.  3020  Children's 
Way  (5021 ),  San  Diego  92123.  (619)  576-4072. 

September  14-18 — 1996-1997  Temporal  Bone  Surgical  Dissection 
Courses.  The  House  Ear  Institute  at  Los  Angeles.  Sat-Wed.  48  hrs. 
$1,300.  Contact:  House  Ear  Institute.  (213)  483-4431-7079. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel.  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

October  19-23 — 1996-1997  Temporal  Bone  Surgical  Dissection  Courses. 

The  House  Ear  Institute  at  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact: 
House  Ear  Institute,  (213)  483-4431-7079. 

November  7-9 — Otolaryngology  Update:  1996.  UCSF  at  Ritz-Carlton  Ho- 
tel. SF.  Thurs-Sat.  18.5  hrs.  $425.  Contact:  UCSF. 

November  9-13 — 1996-1997  Temporal  Bone  Surgical  Dissection  Courses. 

The  House  Ear  Institute  at  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact: 
House  Ear  Institute,  (213)  483-4431-7079 
December  7-1 1 — 1996-1997  Temporal  Bone  Surgical  Dissection  Courses. 
The  House  Ear  Institute  at  Los  Angeles.  Sat-Wed.  48  hrs.  $1,300.  Contact: 
House  Ear  Institute.  (213)  483-4431-7079. 

PEDIATRICS 

July  11-13 — Adolescent  Medicine:  A Practical  Course  for  Clinicians 

UCSD  at  Hilton  Beach  and  Tennis  Resort.  San  Diego.  Thurs-Sat.  15  hrs. 
$350.  Contact:  UCSD. 

July  19-20 — Fourth  Annual  Pediatric  Update.  Stanford  University  at  Lucile 
Packard  Children's  Hospital.  Palo  Alto.  Fri-Sat.  14.5  hrs.  $275-$300.  Con- 
tact: Elinor  Meyer.  CME  Coordinator.  Lucile  Packard  Children's  Hospital. 
725  Welch  Road.  Palo  Alto  94394.  (415)  497-8554. 

November  9 — Pediatric  Pain  Management  in  Managed  Care  Environ- 
ment. Children's  Hospital  and  Health  Center  at  Coming  Labs  Conference 
Center.  San  Diego.  Saturday.  7 hrs.  $85.  Contact:  Children's  Hospital. 
Continuing  Medical  Education,  3020  Children’s  Way  (5021 ),  San  Diego 
92123.  (619)  576-4072. 

December  7 — Fifteenth  Annual  Binational  Pediatric  Conference.  Chil- 
dren's Hospital  and  Health  Center  at  Mercy  Hospital  Education  Center. 
San  Diego.  Saturday.  5 hrs.  $45.  Contact:  Children's  Hospital.  Continuing 
Medical  Education.  3020  Children's  Way  (5021),  San  Diego.  92123.  (619) 
576-4072. 

PLASTIC  SURGERY 

June  7-9 — The  3rd  Annual  Course  on  Lasers  in  Cutaneous  and  Cosmetic 
Surgery.  UCSF  at  UCSF.  Fri-Sun.  Contact:  UCSF. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel.  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

PSYCHIATRY  AND  NEUROLOGY 

June  7-9 — NCGPS  Annual  Conference.  Northern  California  Group  Psy- 
chotherapy Society  at  Asilomar  Conference  Center.  Pacific  Grove.  Fri- 
Sun.  Contact:  NCGPS.  (415)  442-1976. 

June  15 — Current  Medical  Management  of  Epilepsy.  Scripps  Clinic  and 
Research  Foundation  at  La  Jolla.  Sat.  $75.  Contact:  Dept  of  Academic 
Affairs.  Box  403C,  Scripps  Clinic  and  Research  Foundation,  10666  N Tor- 
rey  Pines  Rd.  La  Jolla  92037.  (619)  554-8556. 

November  2-3 — Neurology  Update.  UCSD  at  Hotel  Del  Coronado,  Coron- 
ado. Sat-Sun.  12  hrs.  $350.  Contact:  Rvals  & Associates,  Inc.  PO  Box 
1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

November  8-10 — The  42nd  Annual  Group  Therapy  Symposium.  UCSF  at 
Mark  Hopkins  Hotel,  San  Francisco.  Fri-Sun.  Contact:  UCSF. 

RADIOLOGY 

July  20-25 — Advanced  Imaging  of  the  Spine.  UCSD  at  Hotel  del  Coronado. 
Coronado.  Sat-Thurs.  22.5  hrs.  $550.  Contact:  Ryals  & Associates.  Inc, 
PO  Box  1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

August  15-18 — Minimally  Invasive  Therapy  of  the  Brain.  UCSD  at  Ritz- 
Carlton  Hotel.  Marina  del  Rey.  Thurs-Sun.  20  hrs.  $495.  Contact:  Ryals  & 
Associates,  Inc,  PO  Box  1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

October  24-25 — Neuroradiology  Comprehensive  Review.  UCSD  at  Hotel 
del  Coronado.  Coronado.  Thurs-Fri.  25  hrs.  $550.  Contact:  Ryals  & Asso- 
ciates. Inc,  PO  Box  1925.  Roswell.  GA  30077-1925.  (770)  641-9773. 


October  26-27 — 16th  Annual  Comprehensive  Review  of  Vascular  & Inter- 
ventional Radiology.  UCSD  at  Hotel  del  Coronado.  Coronado.  Sat-Sun. 
14  hrs.  $375.  Contact:  Ryals  & Associates.  Inc.  PO  Box  1925.  Roswell. 
GA  30077-1925.  (770)  641-9773. 

October  28-November  1 — 21st  Annual  San  Diego  Postgraduate  Radiology 
Course.  UCSD  at  Hotel  del  Coronado.  Coronado.  Mon-Fri.  27  hrs.  $575. 
Contact:  Ryals  & Associates,  Inc,  PO  Box  1925,  Roswell.  GA  30077- 
1925.  (770)641-9773. 

SURGERY 

June  26-29 — 13th  Annual  San  Diego  Shoulder  Orthroscopy  Meeting.  Tri 

City  Medical  Center  at  Hyatt  Regency.  La  Jolla.  Wed-Sat.  24  hrs.  $1,375. 
Contact:  Rebecca  Quiring,  San  Diego  Shoulder  Arthroscopy,  3905  Waring 
Rd,  Oceanside  92056.  (619)  940-2066. 

July  8-13 — 13th  Superficial  Anatomy  and  Cutaneous  Surgery.  UCSD  at 
San  Diego.  Mon-Sat.  36  hrs.  $1,395.  Contact:  UCSD. 

August  2-3 — Second  Annual  Surgical  Review  Postgraduate  Course:  Re- 
view of  Lower  Gastrointestinal  and  Breast  Diseases.  UC  Davis  at  David 
Grant  Medical  Center.  Fairfield.  Fri-  Sat.  14  hrs.  $225.  Contact:  UCD. 

August  16-18 — Minimally  Invasive  Therapy  of  the  Brain.  American  Asso- 
ciation of  Physician  Specialists  at  Ritz-Carlton  Hotel.  Marina  Del  Rey.  Fri- 
Mon.  15.5  hrs.  $395.  Contact:  Ryals  & Associates,  Inc,  PO  Box  1925, 
Roswell.  GA  30077-1925.  (770)  641-9773. 


UROLOGY 

November  3-7 — VII  World  Meeting  on  Impotence.  American  Urological 
Association  and  UCSF  at  Sheraton  Palace.  San  Francisco.  Mon-Thurs. 
$400-$475.  Contact:  UCSF. 

October  5-9 — 11th  Combined  Skin  Pathlogy  Course  & Workshop  in  Der- 
matopathology.  UCSD  at  San  Diego  Princess.  Sat- Wed.  37  hrs.  $600. 
Contact:  UCSD. 


GENERAL/MULTIDISCIPLINARY 

June  12  and  14 — ACLS  Instructor  Course.  American  Heart  Association  at 
San  Ixandro.  Wed  and  Fri.  10  hrs.  $219.36.  Contact:  CPR  Seminars.  (510) 
632-6135. 

June  25 — 12  Lead  EKG.  American  Heart  Association  at  San  Leandro.  Tues. 
6 hrs.  $95.  Contact:  CPR  Seminars.  (510)  632-6135. 

July  10 — Pre-ACLS  Workshop.  American  Heart  Association  at  San  Lean- 
dro. Wed.  6 hrs.  $50-$70.  Contact:  CPR  Seminars.  (510)  632-6135. 

July  19 — ACLS  Recertification.  American  Heart  Association  at  San  Fran- 
cisco. Fri.  6 hrs.  $100. 

July  10  and  21 — ACLS  Provider  Course.  American  Heart  Association  at 
San  Francisco.  16  hrs.  $170.  Contact:  CPR  Seminars,  (510)  632-6135. 

August  8-11 — 38th  Annual  Postgraduate  Refresher  Course — Reading 
Retreat  USC  at  the  Lodge  at  Koele,  Lanai,  Hawaii.  Fri.  8 hrs.  $100.  Con- 
tact: use. 

August  1 1-17 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 

Maui  Westin  Hotel.  Maui.  Hawaii.  Mon-Fri.  28  hrs.  $590.  Contact:  USC. 

August  1 1-21 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 
Maui  Westin  Hotel.  Maui,  and  Marriott  Hotel.  Kauai,  Hawaii.  Mon-Wed. 
80  hrs.  $640.  Contact:  USC. 

August  17-18 — PALS  Certification.  American  Heart  Association  at  San  Le- 
andro. Sat-Sun.  14  hrs.  $250.  Contact:  CPR  Seminars,  (510)  632-6135. 

September  12  & 19 — Arrhythmia  Recognition.  American  Heart  Association 
at  San  Leandro.  Thurs.  10  hrs.  $120.  Contact:  CPR  Seminars,  (510)  632- 
6135. 

October  18 — ACLS  Recertification.  American  Heart  Association  at  San 
Francisco.  Fri.  6 hrs.  $100.  Contact:  CPR  Seminars,  (510)  632-6135. 

October  19-20 — ACLS  Provider.  American  Heart  Association  at  San  Fran- 
cisco. Sat-Sun.  16  hrs.  $170.  Contact:  CPR  Seminars,  (510)  632-6135. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation.  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 

California  Physicians'  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800) 
882-1262. 
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COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


June  6-8 — National  Stroke  Meeting:  The  Clinical  Aspects  of  Stroke  Diag- 
nosis and  Treatment.  Medical  Education  Resources  at  Red  Lion  Hotel 
and  Conference  Center,  Colorado  Springs.  Thurs-Sat.  Contact:  Jaclynna 
Williams,  (303)  798-9683.  FAX  (303)  798-5731. 

June  16-22 — 42nd  Annual  Family  Practice  Review.  University  of  Colorado 
Health  Sciences  Center  at  Estes  Park.  Sun-Sat.  Contact:  U of  Colo. 

July  14-19 — 32nd  Annual  Internal  Medicine  Program.  University  of  Col- 
orado at  YMCA  of  the  Rockies,  Estes  Park.  Sun-Fri.  Contact:  U of  Colo. 

July  22-26 — Renal  Disease  and  Electrolyte  Disorders.  University  of  Col- 
orado at  Given  Institute,  Aspen.  Mon-Fri.  Contact:  U of  Colo. 

July  26-27 — Adenocarcinoma  of  the  Prostate.  University  of  Colorado 
Health  Sciences  Center  at  Denver.  Fri-Sat.  Contact:  U of  Colo. 

July  31 -August  3 — Musculoskeletal  Infection  Society  Open  Annual  Scien- 
tific Meeting.  University  of  Colorado  Health  Sciences  Center  at  Snow- 
mass  Village,  Snowmass.  Wed-Sat.  Contact:  U of  Colo. 

August  4-9 — 21st  Annual  Primary  Musculoskeletal  Care  Conference. 

University  of  Colorado  Health  Sciences  Center  at  Breckenridge.  Sun-Fri. 
Contact:  U of  Colo. 

August  8-11 — Sixth  Annual  CME  Conference:  Women  Physicians  Find- 
ing a Balance,  “Keeping  the  Spark  Alive.’’  Rose  Medical  Center  at  Mar- 
riott Mountain  Resort,  Vail.  Thurs-Sun.  Contact:  Ann  Wilcox,  Rose  Med- 
ical Center  Physician  Support  Services,  (800)  525-1253  or  (303) 
770-2220. 

August  1 1-13 — First  Annual  Aspen  Brain  Tumor  Symposium.  University 
of  Colorado  at  Given  Institute.  Aspen.  Contact:  U of  Colo. 

September  18-21 — Enhancing  Quality  and  Value  in  Cardiovascular  Care. 

University  of  Colorado  Health  Sciences  Center  at  Vail.  Thurs-Sat.  Contact: 
U of  Colo. 

October  28-November  1 — 42nd  Annual  Family  Practice  Review  (Repeat 
of  June  program).  University  of  Colorado  Health  Sciences  Center  at  Den- 
ver. Mon-Fri.  Contact:  U of  Colo. 

December  6-7 — 5th  Update  in  Infectious  Disease:  Bugs  and  Drugs  in  the 
’90s.  University  of  Colorado  Health  Sciences  Center  at  Denver.  Fri-Sat. 
Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 

CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine. 

Office  of  Continuing  Medical  Education,  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 

or  (800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 


July  24-27 — Idaho  Medical  Association  Annual  Meeting.  Sun  Valley.  Con- 
tact: IMA,  305  W Jefferson,  PO  Box  2668,  Boise  83701.  (208)  344-7888. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
requirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is 
subject  to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


July  8-11 — 39th  Ruidoso  Family  Practice  Seminar.  Inn  of  the  Mountain 
Gods,  Ruidoso.  Mon-Thurs.  Contact:  Ann  Woodrow,  CAE,  NMAFP,  2309 
Renard  SE.  Albuquerque  87106.  (505)  243-4560. 

July  1 1-14 — New  Choices,  New  Challenges,  Psychopharmacology  in  the 
Primary  Care  Setting.  La  Fonda  Hotel,  Santa  Fe.  Thurs-Sun.  Contact: 
Lovelace  Health  Systems,  National  Seminar  Coordinator,  5400  Gibson 
SE.  Ed  Bldg.  2nd  Floor,  Albuquerque  87108.  (505)  262-3468.  FAX  (505) 
262-3194. 

July  24-28 — Podiatric  Surgical  Seminar.  Hotel  Santa  Fe,  Santa  Fe.  Wed- 
Thurs.  Contact:  Lovelace  Health  Systems,  National  Seminar  Coordinator, 
5400  Gibson  SE.  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262- 
3468.  FAX  (505)  262-3194. 

July  26-28 — How  to  Diagnose  and  Treat  Arrhythmias  for  the  Primary 
Care  Physician.  Eldorado  Hotel,  Santa  Fe.  Fri-Sun.  Contact:  Megan 
Slane,  Course  Coordinator,  New  Mexico  Heart  Institute,  1001  Coal  Ave 
SE,  Albuquerque  87106.  (505)  841-1000;  (800)  715-6644.  FAX  (505) 
224-7085. 

August  2-4 — Practical  Pediatrics.  La  Fonda  Hotel,  Santa  Fe.  Fri-Sun.  Con- 
tact: Lovelace  Health  Systems.  National  Seminar  Coordinator,  5400  Gib- 
son SE.  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262-3468.  FAX 
(505)262-3194. 

August  15-18 — Primary  Care  for  the  Aging  Person.  Picacho  Hotel,  Santa 
Fe.  Thurs-Sun.  Contact:  Lovelace  Health  Systems,  National  Seminar  Co- 
ordinator, 5400  Gibson  SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194. 

August  22-25 — Implementing  Change  in  Patient  Behavior  and  Clinical 
Practice.  Picacho  Hotel,  Santa  Fe.  Thurs-Sun.  Contact:  Lovelace  Health 
Systems,  National  Seminar  Coordinator,  5400  Gibson  SE,  Ed  Bldg,  2nd 
Floor.  Albuquerque  87108.  (505)  262-3468.  FAX  (505)  262-3194. 

September  7-8 — New  Mexico  Chapter-American  College  of  Surgeons 
Annual  Meeting.  Inn  of  the  Mountain  Gods,  Ruidoso.  Sat-Sun.  Contact: 
Catherine  Musemeche,  MD,  UNM-Division  of  Pediatric  Surgery,  2211 
Loma  Blvd  NE,  Albuquerque  87131. 

October  3-6 — Building  “Virtual”  Integrated  Delivery  Systems:  Thriving 
in  an  Advanced  Healthcare  Market.  Pyramid  Hotel,  Albuquerque. 
Thurs-Sun.  Contact:  Lovelace  Health  Systems,  National  Seminar  Coordi- 
nator. 5400  Gibson  SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194. 

October  10-13 — The  Managed  Care  Tool  Box.  Pyramid  Hotel,  Albu- 
querque. Thurs-Sun.  Contact:  Lovelace  Health  Systems,  National  Seminar 
Coordinator,  5400  Gibson  SE.  Ed  Bldg,  2nd  Floor,  Albuquerque  87108. 
(505)  262-3468.  FAX  (505)  262-3194. 

October  25-26 — ECG  Interpretation  for  the  Primary  Care  Physician. 

Journal  Center,  Albuquerque.  Fri-Sat.  Contact:  Megan  Slane,  Course  Co- 
ordinator, New  Mexico  Heart  Institute,  1001  Coal  Ave,  SE,  Albuquerque 
87106.  (505)  841-1000;  (800)  715-6644.  FAX  (505)  224-7085. 
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February  28-March  1 — 25th  Annual  New  Mexico  Thoracic  Society  Lung 
Disease  Symposium.  Taos.  Fri-Sat.  Contact:  Billie  Dytzel,  216  Truman 
NE.  Albuquerque  87108.  (505)  265-0732;  (800)  221-LUNG.  FAX  (505) 
260-1739. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box 
713,  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


June  23-24 — Otolaryngology  in  the  Intermountain  West.  University  Park 
Hotel,  Salt  Lake  City.  Sun-Mon.  5 hrs.  $50.  Contact:  UUSM. 

July  13-20 — Update  in  Clinical  Microbiology  and  Immunology.  Snow 
King  Resort  at  Jackson  Hole,  Wyoming.  Sat-Sat.  25  hrs.  Contact:  UUSM. 

August  9-10 — Advanced  Obstetrical  Life  Support.  University  Park  Hotel, 
Salt  Lake  City.  24  hrs.  $450.  Contact:  UUSM. 

August  12-16 — Northwest  Neuroradiology  and  Advanced  MR  Imaging 
Course.  Pan  Pacific  Hotel,  Vancouver,  British  Columbia.  Mon-Fri.  42  hrs. 
$1,250.  Contact:  UUSM. 

September  20 — Ophthalmology:  Clinical  Faculty  Day.  Fri.  7 hrs.  $65.  Con- 
tact: UUSM. 

October  4-5 — Western  Intermountain  Neurological.  University  Park  Hotel, 
Salt  Lake  City.  Fri-Sat.  12  hrs.  $75.  Contact:  UUSM. 

October  7-9 — Preconference  Workshop.  Mon-Wed.  $500.  Limited  to  15. 
Contact:  UUSM. 

October  10-13 — Intensive  Interactive  Head  and  Neck  Imaging.  University 
Park  Hotel,  Salt  Lake  City.  Thurs-Sun.  30  hrs.  $750.  Contact:  UUSM. 

December  6-12 — Intensive  MR  Imaging  and  Neuroradiology.  Marriott  Ho- 
tel. Salt  Lake  City.  Fri-Thurs.  30  hrs.  $1,250.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital,  300  N Hospital  Dr,  Price  84501.  (801 ) 637-4800. 

DM:  Dixie  Medical  Center.  544  S 400  East,  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East,  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHP  of  Utah,  35  W Broadway,  Salt  Lake  City  84101.  (801)  355-1234. 

ITS:  Intermountain  Thoracic  Society.  1616  S 11th  East,  Salt  Lake  City  84105. 

(801)484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C”  St,  Salt  Lake  City  84143.  (801)  321-1100. 

LRH:  Logan  Regional  Hospital,  1400  N 5th  East,  Logan  84321.  (801)  752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd,  Ogden  84409.  (801 ) 625- 

2694. 

MVH:  Mountain  View  Hospital,  1000  E Highway  6,  Payson  8465 1 . (801 ) 465-9201 . 


OSS:  Ogden  Surgical-Medical  Society,  PO  Box  9311,  Ogden  84409 

PCMC:  Primary  Children's  Medical  Center,  100  N Medical  Dr.  Salt  Lake  City  84113. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital,  3460  S 4155  West.  West  Valley  City  84120.  (801) 

968-9061 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  S 1100  East,  Ste  302.  Salt 

Lake  City  84102.  (801)  531-7806. 

UMIA:  Utah  Medical  Insurance  Association,  540  E 500  South,  Salt  Lake  City  84102, 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society,  540  E 500  South,  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270,  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 

tion, 50  N Medical  Dr,  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center,  500  Foothill  Dr.  Salt  Lake  City  84148.  (801 ) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


June  3-7 — Sampling  & Evaluating  Airborne  Asbestos  Dust.  Seattle.  Mon- 
Fri.  Contact:  NW  Center  for  Occupational  Health  & Safety.  (206)  543-1069. 
June  7 — Nuts,  Bolts,  and  Innovation  in  Gastrointestinal  Disease  III.  Pierce 
County  College  of  Medical  Education,  Tacoma.  Fri.  Contact:  PCMS 
CME. 

June  9-12 — Genome  Information:  Ethical  Implications.  Seattle.  Sun-Wed. 

Contact:  UAV  Medical  History,  (206)  616-1864. 

June  12-14 — 4th  Annual  Pacific  Northwest  Cardiovascular  Symposium. 

Seattle.  Wed-Fri.  Contact:  Providence/Seattle  Medical  Center,  (206)  320- 
2552. 

June  20-21 — ACLS.  Pierce  County  College  of  Medical  Education,  Tacoma. 

Thurs-Fri.  Contact:  PCMS  CME. 

June  28 — Alzheimer’s  Disease.  Seattle.  Fri.  Contact:  UAV. 

June  28 — Cross  Cultural  Medicine:  Healing  and  Communication  in  Di- 
verse Cultures.  Tacoma.  Fri.  Contact:  Multicare  CME.  (206)  552-1221. 

July  12-13 — Orthopedic  Traumatology.  Seattle.  Fri-Sat.  Contact:  UAV. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education,  Dept, 
of  Pathology.  Harborview  Medical  Center,  325  Ninth  Ave.  Seattle,  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education,  705  S Ninth, 
No.  203,  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine,  Div.  of 
CME,  SC-50,  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center,  PO  Box  900,  Seattle.  WA 
98111.(206) 340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education,  2033 
Sixth  Ave,  Ste  1 100,  Seattle,  WA  98121.  (206)  44 1 -9762. 


WYOMING 


June  6-8 — Wyoming  Medical  Society  Annual  Meeting.  Jackson  Lake 
Lodge,  Moran.  Contact:  WMS,  PO  Drawer  4009,  Cheyenne  82003-4009. 
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Clinical  Sequelae  of  Hepatitis  C Acquired 
From  Injection  Drug  Use 

MYRON  ).  TONG,  PhD,  MD,  and  NEVEEN  S.  EL-FARRA,  Pasadena,  California 

We  determined  the  course  of  hepatitis  C infection  in  125  patients  with  a history  of  injection  drug  use. 
The  mean  age  at  presentation  was  43.5  years,  and  the  mean  age  of  initiating  injection  drug  use  was 
23.1  years.  Fatigue  and  hepatomegaly  were  present  in  as  many  as  60%  of  patients.  All  had  antibodies 
to  the  hepatitis  C recombinant  protein  C25,  and  99%  were  positive  for  hepatitis  C virus  RNA.  After  the 
initial  workup,  33  (26%)  patients  had  chronic  hepatitis,  46  (37%)  had  chronic  active  hepatitis,  45 
(36%)  had  cirrhosis,  and  1 (0.8%)  presented  with  hepatocellular  carcinoma.  During  follow-up,  hepa- 
tocellular carcinoma  developed  in  2 other  patients.  In  74  patients  with  a 1-year  history  of  injection 
drug  use,  the  mean  number  of  years  to  the  development  of  chronic  hepatitis,  chronic  active  hepatitis, 
cirrhosis,  and  hepatocellular  carcinoma  were  15.6,  17.6,  19.4,  and  26.3  years,  respectively.  In  this  sub- 
group of  patients,  heavy  alcohol  abuse  did  not  appear  to  influence  the  progression  of  liver  disease. 
The  2-year  case-fatality  rate  was  2%.  Our  findings  indicate  that  hepatitis  C is  a progressive  disease,  but 
only  a few  died  during  the  average  20.4  years  after  the  initiation  of  injection  drug  use.  Antiviral  treat- 
ment to  eradicate  the  virus  and  halt  the  progression  of  disease  is  indicated  in  this  group  of  patients. 

(Tong  MJ,  El-Farra  NS:  Clinical  sequelae  of  hepatitis  C acquired  from  injection  drug  use.  West  j Med  1996;  164:399- 
404) 


Persons  who  indulge  in  injection  drug  use  are  prone  to 
infection  by  blood-borne  agents  such  as  the  human 
immunodeficiency  virus  (HIV),  the  hepatitis  B virus 
(HBV),  and  the  hepatitis  C virus  (HCV).  In  cases  of 
HCV,  seroprevalence  rates  of  antibody  to  HCV  in  injec- 
tion drug  users  seeking  medical  treatment  in  an  emer- 
gency department  in  Baltimore,  Maryland,  were  83%, 
and  in  those  involved  in  drug  treatment  programs  in 
Sacramento,  California,  they  were  72%. 1,2  These  rates  of 
positivity  for  antibody  to  HCV  (anti-HCV)  in  two  geo- 
graphic areas  of  the  United  States  are  similar  to  those 
reported  in  injection  drug  users  in  Spain  (70%),  United 
Kingdom  (81%),  Australia  (86%),  and  Amsterdam 
(74%).3'6  Comparative  studies  on  the  three  blood-borne 
viruses  showed  that  anti-HCV  was  detected  more  fre- 
quently than  hepatitis  B surface  antigen  (6%  to  8%)  or 
antibody  to  HIV  (1%  to  27%)  in  injection  drug  users.1,2 
Therefore,  chronic  HCV  infection  is  an  important  health 
problem  in  this  group  of  patients. 

A report  from  the  Centers  for  Disease  Control  and 
Prevention  showed  that  injection  drug  use  accounted  for 
36%  of  the  cases  of  acute  hepatitis  C in  the  United 
States.7  After  acute  HCV  infection,  persistently  elevated 
serum  alanine  aminotransferase  (ALT)  levels  were 
detected  in  as  many  as  67%  of  patients.  In  some  patients 
in  whom  serum  ALT  levels  returned  to  normal  after 
acute  infection,  HCV  RNA  was  still  detectable,  indicat- 


ing continual  viral  replication  even  in  the  absence  of  bio- 
chemical evidence  of  liver  inflammation. 

There  have  been  few  follow-up  studies  in  patients 
with  chronic  hepatitis  C infection.  Two  studies  showed 
that  the  histopathology  was  less  severe  and  the  clinical 
progression  may  be  slower  in  patients  who  acquired 
their  chronic  hepatitis  C from  injection  drug  use  than 
through  blood  transfusion.8,9  Two  other  reports  on 
patients  with  posttransfusion  hepatitis  C indicate  that  the 
progression  of  chronic  liver  disease  was  slow  and  that 
few  had  complications  after  16  to  18  years  of  follow- 
up.10,11 In  contrast,  our  recent  report  on  a cohort  of 
patients  referred  to  a tertiary  care  center  showed  that 
posttransfusion  chronic  hepatitis  C was  a progressive 
disease  and  may  result  in  death  from  either  liver  failure 
or  hepatocellular  carcinoma.12  To  further  elucidate  the 
natural  history  of  chronic  hepatitis  C,  we  report  herein 
the  clinical,  biochemical,  and  histologic  findings  of 
patients  who  acquired  their  HCV  infection  through 
injection  drug  use. 

Patients  and  Methods 

Between  December  1981  and  October  1994,  170 
patients  with  chronic  hepatitis  who  gave  a history  of 
injection  drug  abuse  were  evaluated  at  the  Liver  Center, 
Huntington  Memorial  Hospital,  Pasadena,  California.  All 
tested  positive  for  antibodies  to  HCV  by  methods 


From  the  Liver  Center,  Huntington  Memorial  Hospital,  Pasadena,  California. 

The  hepatitis  C antibody  assays  for  this  study  were  performed  by  George  Kuo,  PhD,  and  David  Chien.  PhD,  from  Chiron  Corporation,  Emeryville,  California. 
Reprint  requests  to  Myron  J.  Tong,  PhD,  MD,  Liver  Center.  Huntington  Memorial  Hospital,  744  Fairmount  Ave,  Pasadena.  CA  91105. 
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ABBREVIATIONS  USED  IN  TEXT 

AFP  = a-fetoprotein 

ALT  = alanine  aminotransferase 

anti-HBc  = hepatitis  B core  antibody 

anti-HBs  = hepatitis  B surface  antibody 

anti-HCV  = antibody  to  HCV 

HBsAg  = hepatitis  B surface  antigen 

HBV  = hepatitis  B virus 

HCV  = hepatitis  C virus 

HIV  = human  immunodeficiency  virus 


described  later.  Of  these  patients,  45  were  excluded  from 
study  because  of  a coexisting  history  of  blood  transfusion 
and  either  coinfection  with  HBV  or  with  HIV.  Also, 
patients  with  other  chronic  liver  diseases  such  as 
hemochromatosis  and  autoimmune  chronic  hepatitis 
were  excluded.  Thus,  125  patients  with  injection  drug 
use-associated  chronic  hepatitis  C were  analyzed  for  the 
following  study.  Of  these,  115  (92%)  were  referred  by 
their  private  physician  for  the  following  reasons:  108  had 
abnormal  liver  test  values  or  a positive  anti-HCV  anti- 
body test,  6 had  symptoms  and  signs  of  chronic  liver  dis- 
ease, and  1 was  referred  for  evaluation  of  a liver  mass. 
The  remaining  10  patients  (8%)  were  self-referred  either 
from  a drug  rehabilitation  program  or  because  of  an 
abnormal  ALT  level  or  a positive  anti-HCV  antibody  test 
after  donating  blood. 

Liver  biopsies  were  obtained  from  1 12  of  the  125  anti- 
HCV-positive  patients.  In  the  remaining  13  patients,  liver 
biopsies  were  not  done  because  of  abnormal  coagulation 
tests;  all  13  patients  had  signs  of  cirrhosis.  Liver  biopsies 
were  interpreted  according  to  established  histologic  crite- 
ria, and  four  liver  disease  categories  were  described.13 
Chronic  hepatitis  had  features  of  portal  lymphoid  hyper- 
plasia, preservation  of  the  limiting  plate,  and  focal 
hepatocytolysis.  This  lesion  was  formerly  referred  to  as 
chronic  persistent  hepatitis.14  Chronic  active  hepatitis  was 
diagnosed  by  the  presence  of  piecemeal  necrosis  and 
parenchymal  inflammation  with  or  without  bridging 
necrosis.  Cirrhosis  was  characterized  by  the  addition  of 
nodular  formation  to  the  above  changes.  The  diagnosis  of 
hepatocellular  carcinoma  was  made  by  histologic  features 
or  by  findings  of  elevated  a-fetoprotein  (AFP)  levels  and 
radiographic  changes  consistent  with  this  cancer.15  During 
follow-up,  all  patients  were  screened  for  hepatocellular 
carcinoma  by  testing  for  AFP  levels  every  six  months  and 
with  a yearly  ultrasound  examination  of  the  liver. 

A subgroup  of  patients  who  gave  a history  of  inject- 
ing drugs  for  a period  of  a year  or  less  were  questioned 
about  alcohol  intake.  Each  was  asked  to  fill  out  a ques- 
tionnaire that  estimated  the  time  period,  type,  and  the 
amount  of  alcohol  consumed.  The  lifetime  consumption 
of  alcohol  in  kilograms  was  estimated  by  using  the  fol- 
lowing criteria:  12  oz  beer  = 4 oz  wine  = 1 oz  liquor  = 
13  grams  of  alcohol.16 

Laboratory  Tests 

The  sera  of  patients  were  tested  for  HCV  RNA  by 
polymerase  chain  reaction  as  previously  described.14  All 


patients  were  tested  for  HCV  antibodies  by  Chiron 
Corporation  assays.17  The  antigens  used  were  the 
chimeric  C25  protein,  which  included  C22,  Cl 00-3,  and 
C33C,  and  the  individual  HCV  recombinant  proteins 
C22,  El,  E2,  NS3,  C100-3,  and  NS5.  The  liver  tests 
were  measured  by  the  Hitachi  747,  Boeringer 
Manuheim,  Indianapolis,  Indiana.  The  AFP  was  assayed 
by  Nichols  Institute,  San  Juan  Capistrano,  California. 
The  upper  limit  of  normal  for  AFP  was  18  p.g  per  liter. 

Hepatitis  B Antibody  Tests 

Antibodies  to  hepatitis  B surface  antigen  (anti-HBs) 
and  to  hepatitis  B core  antigen  (anti-HBc)  were  mea- 
sured by  radioimmunoassay  (AusAb  and  CorAB, 
Abbott  Laboratories.  North  Chicago,  Illinois). 

Analysis 

Data  for  each  study  variable  were  analyzed  for  the 
arithmetic  mean  and  standard  deviation  of  the  mean. 
Statistical  analysis  was  performed  by  the  t test;  all  P val- 
ues are  two-tailed. 

Results 

Clinical  Characteristics  of  Patients 

During  the  first  visit  to  the  Liver  Center,  the  average 
age  of  the  125  patients  with  a history  of  injection  drug 
use  was  43.5  years  (range,  28  to  70  years).  The  average 
age  at  the  time  of  initiating  self-injection  of  drugs  was 
23.1  years  (range,  8 to  60  years).  There  were  37  women 
and  88  men.  The  ethnic  background  of  the  125  patients 
included  102  white,  3 Asian,  15  Hispanic,  and  5 African 
American.  The  mean  follow-up  after  presentation  was 
21  months  (range,  1 to  1 15  months). 

The  estimated  length  of  time  of  injection  drug  use  in 
the  125  anti-HCV-positive  patients  varied.  A total  of  74 
patients  (59%)  admitted  to  self-injecting  drugs  for  a 
period  of  only  one  year  or  less,  23  patients  (18%)  for 
two  to  five  years,  and  13  patients  (10%)  for  six  to  ten 
years.  In  addition,  ten  patients  self-injected  drugs  for  20 
years,  four  patients  for  30  years,  and  one  patient  for  40 
years.  An  episode  of  acute  hepatitis  characterized  by 
jaundice,  fatigue,  and  dark  urine  within  six  months  of 
injection  drug  use  was  reported  by  35  patients  (28%). 

Hepatitis  C Viral  Antibodies  and 
Hepatitis  C Viral  RNA 

Analysis  of  the  antibody  profiles  to  recombinant 
HCV  antigens  showed  that  all  125  patients  had  antibod- 
ies to  C25  chimeric  protein.  Antibodies  to  C22,  NS3, 
NS5,  and  Cl 00-3  were  detected  in  98%,  95%,  76%,  and 
74%  of  patients,  respectively.  Antibodies  to  structural 
proteins  El  and  E2  were  found  in  56%  and  45%  of 
patients.  The  HCV  RNA  was  positive  in  124  of  125 
(99%)  of  these  patients. 

Hepatitis  B Viral  Antibodies 

Evidence  for  past  hepatitis  B infection  was  present  in 
42  of  92  (46%)  anti-HCV-positive  patients  who  had 
HBV  antibody  tests  performed.  Anti-HBs  only  was 
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TABLE  1 .—Presenting  Symptoms  and  Signs  by  Liver  Disease  Category  of  125  Patients 
With  Hepatitis  C Acquired  by  Injection  Drug  Use 


Symptom  or  Sign 

Chronic  Hepatitis 

(n  = ny 

No.  (%) 

Chronic  Active  Hepatitis 
(n  = 46)‘ 

No.  (%) 

Cirrhosis *f 
(n  = 46) 
No.  (%) 

Total  No.  of 
Patients  (n  = US)' 
No.  (%) 

Fatigue 

21  (64) 

25  (54) 

33  (72) 

79  (63) 

Abdominal  pain 

5(15) 

16(35) 

13  (28) 

34  (27) 

Anorexia 

2 (6) 

4 (9) 

11  (24) 

17(14) 

Weight  loss 

2 (6) 

4 (9) 

6(13) 

12(10) 

jaundice 

0 (0) 

0 (0) 

4 (9) 

4 (3) 

Hepatomegaly 

13(39) 

23  (50) 

36  (78) 

72  (58) 

Splenomegaly 

3 (9) 

2 (4) 

18  (39) 

23  (18) 

•Number  of  patients  in  each  disease  category. 

tOne  patient  with  cirrhosis  presented  with  hepatocellular  carcinoma. 

detected  in  4 (4%),  anti-HBc  only  in  15  (16%),  and  both 
antibodies  were  present  in  23  patients  (25%). 

Clinical  and  Laboratory  Findings 
on  Presentation 

The  presenting  symptoms  and  signs  of  125  anti- 
HCV-positive  patients  are  shown  in  Table  1.  Fatigue 
(63%)  was  the  most  common  complaint,  followed  by 
abdominal  pain  (27%),  anorexia  (14%),  and  weight  loss 
(10%).  Jaundice  was  present  in  only  four  patients  (3%) 
with  cirrhosis.  Hepatomegaly  and  splenomegaly  were 
detected  in  58%  and  18%,  respectively.  The  mean  pre- 
senting laboratory  test  values  included  albumin,  42 
grams  per  liter  (range,  28  to  54);  bilirubin,  15.2  pcmol 
per  liter  (range,  3.42  to  112.9);  aspartate  aminotrans- 
ferase, 100  U per  liter  (range  18  to  322);  and  ALT,  156 
U per  liter  (range,  19  to  554). 

Liver  Disease  Classification 

After  the  initial  workup,  the  diagnoses  for  the  125 
anti-HCV-positive  patients  included  33  (26%)  with 
chronic  hepatitis,  46  (37%)  with  chronic  active  hepatitis, 
and  46  (37%)  with  cirrhosis.  When  presenting  symp- 
toms were  assessed  by  liver  disease  categories,  fatigue 
was  the  most  common  complaint  in  each  disorder  (Table 
1).  In  the  46  patients  with  cirrhosis,  22  (48%)  had 
splenomegaly  with  thrombocytopenia  (mean  platelet 
count,  71.6  X 103  per  mm3;  range,  35  to  102),  14  (30%) 
had  ascites,  8(17%)  had  esophageal  varices,  and  4 (9%) 
had  hepatic  encephalopathy. 

One  of  the  anti-HCV-positive  patients  with  cirrhosis 
presented  with  hepatocellular  carcinoma.  In  two  other 
patients  with  cirrhosis,  hepatocellular  carcinoma  also 
developed  at  18  months  and  32  months,  respectively, 
during  the  follow-up  period.  The  mean  AFP  level  of  the 
three  patients  with  hepatocellular  carcinoma  was  6,094 
(jig  per  liter  (range,  1.6  to  17,833).  The  mean  AFP  level 
in  all  patients  without  hepatocellular  carcinoma  was  6.9 
fxg  per  liter  (range,  1.6  to  120.5).  The  serum  AFP  values 
were  consistently  normal  in  patients  with  chronic  hepati- 
tis and  with  chronic  active  hepatitis  and  were  above  the 
normal  range  in  3 (7%)  cirrhotic  patients  without  hepa- 
tocellular carcinoma  (30,  43.7,  and  120.5  p,g  per  liter, 
respectively). 


The  mean  intervals  between  the  time  of  the  initiation 
of  injecting  drugs  to  the  time  of  the  diagnosis  of  either 
chronic  hepatitis,  chronic  active  hepatitis,  cirrhosis,  or 
hepatocellular  carcinoma  are  shown  in  Figure  1.  Only 
the  74  patients  who  gave  a history  of  a year  or  less  of 
drug  abuse  were  used  for  this  analysis  because  it  was  not 
possible  to  predict  the  time  of  exposure  to  HCV  in  the 
remaining  patients  whose  time  period  of  self-injecting 
drugs  ranged  from  2 to  40  years.  Thus,  in  the  above- 
mentioned  74  patients,  the  mean  number  of  years  from 
injection  drug  use  to  chronic  hepatitis  was  15.6  years 
(range  8 to  23  years),  to  chronic  active  hepatitis  was  1 7.6 
years  (range  12  to  24  years),  to  cirrhosis  was  19.4  years 
(range  11  to  28  years),  and  it  was  26  years  (range  18  to 
34  years)  for  the  three  patients  with  hepatocellular 
carcinoma. 

Effect  of  Alcohol  Intake  on 
Liver  Disease  Progression 

In  an  attempt  to  determine  the  effect  of  heavy  alcohol 
consumption  on  the  clinical  course  of  hepatitis  C,  we 
interviewed  the  74  anti-HCV-positive  patients  who  gave 
a one-year  history  or  less  of  injection  drug  use  and  divid- 
ed this  cohort  into  those  with  and  without  admitted  alco- 
hol abuse.  Within  this  group  of  74  patients,  53  (72%) 
gave  a history  of  heavy  alcohol  consumption  while  21 
denied  alcohol  use.  Each  patient  was  asked  to  estimate 
the  time  period  of  alcohol  consumption  and  the  approx- 
imate amount  of  alcohol  that  was  consumed.  For  those 
who  admitted  to  heavy  alcohol  abuse,  the  time  period  of 
use  was  divided  into  drinking  for  5 years,  6 to  10  years, 
11  to  20  years,  and  for  21  to  40  years.  The  estimated 
average  number  of  drinks  per  day  was  obtained  by  his- 
tory, and  the  average  lifetime  consumption  of  alcohol  in 
kilograms  was  then  calculated.  In  the  53  patients  who 
admitted  to  heavy  alcohol  consumption,  the  estimated 
average  lifetime  consumption  of  alcohol  ranged  from 
277  kg  for  those  with  5 years  of  abuse,  47 1 kg  for  those 
with  as  long  as  10  years  of  abuse,  736  kg  for  those  with 
as  long  as  20  years  of  abuse,  and  1,984  kg  for  the 
patients  with  as  long  as  40  years  of  alcohol  use.  In  the  21 
patients  who  denied  heavy  alcoholic  use,  the  estimated 
average  lifetime  consumption  of  alcohol  was  calculated 
to  be  6.5  kg.  When  the  average  time  for  the  development 
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(n  = 21 ) (n  = 25)  (n  = 3) 

HCV  Disease  Category 


Figure  1. — The  graph  shows  the  mean  time  interval  expressed  in 
years  plus-minus  standard  deviation  from  the  time  of  intravenous 
drug  use  (IVDU)  to  presentation  with  diseases  associated  with 
hepatitis  C in  74  patients  with  a 1-year  history  of  intravenous 
drug  use.  HCV  = hepatitis  C virus 

of  each  liver  disease  category  was  compared  in  these  74 
patients  with  and  without  heavy  alcohol  abuse,  there 
were  no  significant  time  differences  noted  (14.9  years 
versus  17.3  years  for  chronic  hepatitis,  18.2  years  versus 
16.1  years  for  chronic  active  hepatitis,  and  21.4  years 
versus  16.9  years  for  cirrhosis;  P > .20  in  all  categories). 

Disease  Outcome 

The  overall  two-year  case-fatality  rate  in  our  anti- 
HCV-positive  patients  with  a history  of  injection  drug 
use  was  2%  (3  of  125  patients).  One  patient  died  of 
hepatocellular  carcinoma,  and  two  patients  died  of  com- 
plications after  liver  transplantation.  Two  other  patients, 
one  with  cirrhosis  and  one  with  hepatocellular  carcino- 
ma, who  also  underwent  orthotopic  liver  transplantation 
are  still  living  at  the  time  of  this  writing. 

Discussion 

Hepatitis  C infection  is  a common  disease  in  injec- 
tion drug  users.12  A recent  report  showed  that  71.4%  of 
persons  with  a history  of  less  than  a year  of  injection 
drug  use  were  anti-HCV-positive,  whereas  91.7%  of 
those  who  self-injected  drugs  for  more  than  ten  years 
had  antibodies  to  HCV.18  These  last  findings  indicate  that 
HCV  is  commonly  transmitted  to  newer  initiates  of 
injection  drug  use  and  that  a longer  duration  of  use  was 
significantly  associated  with  increasing  anti-HCV-posi- 
tivity.  In  our  report,  virtually  all  (124  of  125)  of  the  anti- 
HCV-positive  patients  were  HCV  RNA-positive. 
Therefore,  it  is  not  surprising  that  the  sharing  of  needles 
among  injection  drug  users  would  result  in  high  rates  of 
HCV  transmission. 

Hepatitis  B infection  is  also  common  in  injection 
drug  users.  In  this  report,  we  excluded  patients  with 
coexisting  hepatitis  B infection  because  the  presence  of 
both  HBV  and  HCV  may  accelerate  the  rate  of  liver  dis- 
ease progression.  In  fact,  all  three  patients  with  both 
HBsAg-  and  anti-HCV-positivity  who  were  excluded 


from  this  study  had  cirrhosis.  Past  exposure  to  hepatitis 
B was  evident  in  this  group  of  injection  drug  users 
because  hepatitis  B antibodies  were  detected  in  45%  of 
our  anti-HCV-positive  patients.  In  another  report,  anti- 
HBc  was  detected  in  7 1 % and  anti-HBs  in  5 1 % of  injec- 
tion drug  users  enrolled  in  drug  treatment  programs.2 
Thus,  both  hepatitis  B and  C viruses  are  important 
pathogens  in  the  injection  drug  user  population. 

More  than  90%  of  our  patients  had  detectable  anti- 
bodies to  the  HCV  recombinant  proteins  C22  and  NS3, 
70%  had  antibodies  to  NS5  and  Cl 00-3,  and  about  50% 
had  antibodies  to  the  structural  proteins  El  and  E2.  The 
frequency  of  antibodies  to  the  individual  HCV  proteins 
in  our  patients  with  a history  of  injection  drug  abuse  was 
similar  to  our  findings  in  patients  with  posttransfusion 
hepatitis  C12  and  hence  may  represent  a general  pattern 
of  antibody  response  to  these  recombinant  antigens  that 
is  observed  after  hepatitis  C infection  regardless  of  the 
mode  of  transmission.  The  reasons  for  only  a 50%  posi- 
tivity for  antibodies  to  the  reputed  envelope  proteins  El 
and  E2  are  unclear,  but  they  may  be  due  to  the  fact  that 
these  recombinant  antigens  are  linear  instead  of  confor- 
mational in  configuration. 

Our  results  indicate  that  fatigue  was  a common 
symptom  among  anti-HCV-positive  patients  and  was 
present  in  more  than  50%  of  those  with  chronic  hepati- 
tis, chronic  active  hepatitis,  and  cirrhosis.  Hepatomegaly 
was  a common  finding  and  was  noted  more  frequently  as 
the  liver  disease  category  progressed  in  severity.  These 
clinical  observations  are  similar  to  those  reported  in 
patients  with  transfusion-associated  hepatitis  C.12  In  the 
latter  study,  more  than  65%  of  anti-HCV-positive 
patients  presented  with  fatigue,  and  hepatomegaly  also 
was  frequently  detected.  Therefore,  in  our  experience  at 
a tertiary  care  center,  patients  with  hepatitis  C common- 
ly presented  with  symptoms  and  signs  of  chronic  liver 
disease.  This  is  in  contrast  with  other  reports  that  indi- 
cated that  patients  with  transfusion-associated  chronic 
hepatitis  C had  few  clinical  symptoms  and  signs  of  liver 
disease  even  when  observed  for  16  to  18  years  after 
HCV  infection.10" 

In  74  of  our  patients  who  gave  a history  of  injection 
drug  use  for  a year  or  less,  the  mean  times  for  the  devel- 
opment of  chronic  hepatitis,  chronic  active  hepatitis,  cir- 
rhosis, and  hepatocellular  carcinoma  were  15.6  years, 
17.6  years,  19.4  years,  and  26.3  years,  respectively. 
These  time  intervals  for  the  progression  of  liver  disease 
are  similar  to  those  reported  for  patients  with  posttrans- 
fusion chronic  hepatitis  C in  Japan,19-20  as  well  as  for 
transfused  patients  in  the  United  States.12  Altogether, 
these  observations  indicate  that  the  time  of  the  initial 
HCV  infection  may  be  the  major  determinant  of  the  type 
of  liver  disease  that  is  encountered  during  an  initial  pre- 
sentation to  a physician.  There  are  patients,  however, 
who  are  infected  with  HCV  who  do  not  fit  into  the  above 
characterizations.  Other  factors,  such  as  HCV  genotypes 
and  viral  titers,  also  may  influence  the  progression  of 
chronic  liver  disease  in  these  persons.21-23  One  report 
noted  that  closely  related  hepatitis  C viral  sequences 
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were  detected  by  polymerase  chain  reaction  in  injection 
drug  users,  suggesting  that  they  were  infected  from  a 
common  source.24  Subsequently,  specific  HCV  genotyp- 
ing  of  injection  drug  users  showed  that  types  la  and  3a 
were  more  frequently  detected  in  this  group  of  patients 
in  Italy,25  and  genotype  3a  was  more  prevalent  in  injec- 
tion drug  users  in  Scotland.26  A report  from  Japan  sug- 
gested that  HCV  genotypes  may  not  be  responsible  for 
the  development  of  serious  liver  disease  because  no  sig- 
nificant differences  in  the  distribution  of  any  of  the 
genotypes  were  detected  among  patients  in  different 
stages  of  chronic  liver  disease.27  In  one  study  on  the 
quantitation  of  serum  HCV  RNA,  injection  drug  users 
had  a lower  median  viremia  level  than  patients  infected 
by  blood  transfusion,  and  no  differences  in  HCV-RNA 
values  were  noted  in  patfents  with  either  chronic  hepati- 
tis, chronic  active  hepatitis,  or  cirrhosis.2728  Other 
investigators  noted,  however,  that  HCV-RNA  levels 
were  similar  in  transfused  patients  and  in  injection  drug 
users.29  The  latter  report  also  showed  that  patients  with 
histologic  findings  of  chronic  hepatitis  had  lower 
viremia  levels  than  those  with  chronic  active  hepatitis  or 
cirrhosis.  Further  studies  are  needed  to  elucidate  the  role 
of  viral  genotypes  and  of  HCV-RNA  levels  in  determin- 
ing the  clinical  outcome  of  injection  drug  users  with 
chronic  hepatitis  C infection. 

In  this  report,  we  attempted  to  determine  the  contri- 
bution of  heavy  alcohol  abuse  to  the  progression  of  liver 
disease  in  HCV-infected  injection  drug  users.  The  esti- 
mates for  the  time  of  alcohol  intake  and  the  amount  of 
alcohol  consumed  relied  on  memory  and  on  the  patients’ 
willingness  to  even  admit  to  alcohol  abuse.  For  this  pur- 
pose, we  only  included  patients  with  a history  of  one 
year  or  less  of  injection  drug  use  because  this  is  the  only 
group  in  whom  we  could  predict  the  alleged  time  of  ini- 
tial HCV  infection.  Therefore,  74  patients  were  inter- 
viewed regarding  alcohol  intake.  Of  these,  71%  admitted 
to  heavy  alcohol  abuse,  and  29%  indicated  either  no 
alcohol  intake  or  only  occasional  use.  For  the  patients 
with  heavy  alcohol  abuse,  the  estimated  total  lifetime 
amount  consumed  ranged  from  an  average  of  277  kg  in 
those  who  imbibed  for  5 years  to  an  average  of  1 ,984  kg 
for  those  who  imbibed  for  as  long  as  40  years.  These  val- 
ues were  compared  with  a lifetime  consumption  of  an 
average  of  only  6.5  kg  in  the  patients  who  said  they 
drank  little  or  no  alcohol.  Using  the  above  measures,  we 
found  no  differences  in  the  time  of  progression  to  chron- 
ic hepatitis,  chronic  active  hepatitis,  or  cirrhosis  when 
patients  with  a history  of  prolonged  alcohol  intake  were 
compared  with  those  without  a drinking  history.  Based 
on  these  findings,  the  excessive  use  of  alcohol  in  this 
subgroup  of  patients  did  not  appear  to  hasten  the  pro- 
gression of  liver  disease  when  compared  with  those  with 
little  or  no  alcohol  consumption.  Other  reports  showed  a 
high  prevalence  of  anti-HCV-positivity  in  patients  with 
alcoholic  liver  disease,  and  it  was  suggested  that  HCV 
infection  may  have  accelerated  the  progression  to 
cirrhosis  in  these  persons. I6J#  M In  our  patients,  however, 
chronic  hepatitis  C infection  from  injection  drug  use 


probably  was  the  primary  cause  of  their  liver  disease, 
and  their  alcohol  intake  may  not  have  been  as  heavy  or 
as  prolonged  as  those  patients  in  previous  reports  who 
were  considered  to  have  established  alcoholic  liver 
disease  and  then  incidentally  found  to  be  anti- 
HCV-positive.  Further  studies  are  needed  to  clarify  the 
association  between  chronic  hepatitis  C infection  and 
alcohol  intake. 

In  this  report  of  hepatitis  C infection  associated  with 
injection  drug  use,  the  mortality  rate  was  2%,  and  hepa- 
tocellular carcinoma  developed  in  three  patients.  The 
average  age  of  our  patients  at  presentation  to  a tertiary 
care  center,  however,  was  relatively  young  (43.5  years), 
and  the  average  time  period  from  initial  HCV  infection 
was  about  20.4  years.  The  relatively  low  morbidity  and 
mortality  in  our  patients  is  similar  to  those  reported  for 
patients  with  posttransfusion  hepatitis  C who  had  been 
observed  for  periods  of  16  and  18  years.1011  Therefore,  it 
is  conceivable  that  more  of  our  patients  will  progress  to 
serious  liver  disease  or  hepatocellular  carcinoma  as  they 
advance  in  age  and  as  the  time  of  the  HCV  infection 
becomes  more  prolonged.  Such  was  the  observation  in 
our  patients  with  transfusion-associated  chronic  hepati- 
tis C.12  Whether  these  outcomes  will  be  the  case  or 
whether  the  course  of  hepatitis  C infection  is  less  severe 
and  has  a slower  progression  in  patients  who  acquire 
their  HCV  from  injection  drug  use  rather  than  by  trans- 
fusion8-9 will  only  be  clarified  with  long-term  follow-up 
of  these  persons. 

In  summary,  our  findings  indicate  that  hepatitis  C 
associated  with  injection  drug  use  is  a progressive  dis- 
ease, and  serious  liver  complications  may  develop  with 
time.  Both  proper  education  concerning  the  transmission 
of  HCV  in  these  patients  and  practical  measures  to  pre- 
vent infection  must  be  continued  by  public  health  offi- 
cials. Finally,  antiviral  therapy  should  be  attempted  to 
eliminate  the  virus  and  to  prevent  progression  of  this 
chronic  viral  illness. 
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Differing  Beliefs  About  Breast  Cancer  Among 
Latinas  and  Anglo  Women 

F.  ALLAN  HUBBELL,  MD,  MSPH,  LEO  R.  CHAVEZ,  PhD,  and  SHIRAZ  I.  MISHRA,  MD,  PhD,  Irvine;  and 
R.  BURCIAGA  VALDEZ,  PhD,  MHSA,  Los  Angeles,  California 

To  improve  breast  cancer  control  among  Latinas,  it  is  important  to  understand  culturally  based  beliefs 
that  may  influence  the  way  women  view  this  disease.  We  did  a telephone  survey  of  randomly  selected 
Latinas  and  non-Hispanic  white  (Anglo)  women  in  Orange  County,  California,  to  explore  such  beliefs 
using  questions  from  previous  national  surveys  and  an  ethnographic  study  of  breast  cancer.  Respon- 
dents included  803  Latinas  and  422  Anglo  women.  Latinas  were  more  likely  than  Anglo  women  to  be- 
lieve that  factors  such  as  breast  trauma  (71%  versus  39%)  and  breast  fondling  (27%  versus  6%) 
increased  the  risk  of  breast  cancer,  less  likely  to  know  that  symptoms  such  as  breast  lumps  (89%  ver- 
sus 98%)  and  bloody  breast  discharge  (69%  versus  88%)  could  indicate  breast  cancer,  and  more  likely 
to  believe  that  mammograms  were  necessary  only  to  evaluate  breast  lumps  (35%  versus  11%)  (P  < 
.01  for  each).  After  adjusting  for  age,  education,  employment  status,  insurance  status,  and  income,  lo- 
gistic regression  analysis  confirmed  that  Latino  ethnicity  and  acculturation  levels  were  significant  pre- 
dictors of  these  beliefs.  We  conclude  that  Latinas'  beliefs  about  breast  cancer  differ  in  important  ways 
from  those  of  Anglo  women  and  that  these  beliefs  may  reflect  the  moral  framework  within  which 
Latinas  interpret  diseases.  These  findings  are  important  for  the  development  of  culturally  sensitive 
breast  cancer  control  programs  and  for  practicing  physicians. 

(Hubbell  FA,  Chavez  LR,  Mishra  SI,  Valdez  RB:  Differing  beliefs  about  breast  cancer  among  Latinas  and  Anglo  women. 
West  J Med  1996;  164:405-409) 


Despite  advances  in  screening  and  treatment  during 
the  past  several  decades,  breast  cancer  remains  a 
major  health  problem  for  women  of  all  ethnic  groups  in 
the  United  States.  An  estimated  12%  of  all  women  will 
receive  a diagnosis  of  breast  cancer,  and  3.5%  will  die  of 
the  disease.1  Although  Latinas  (Hispanic  women)  have 
somewhat  lower  incidence  rates  of  breast  cancer  than 
Anglo  (non-Hispanic  white)  women,  they  are  more  like- 
ly to  have  larger  tumors  or  metastatic  disease  (or  both)  at 
the  time  of  diagnosis.2,3  Moreover,  they  are  less  likely  to 
receive  appropriate  breast  cancer  screening.4,5  Although 
the  socioeconomic  reasons  for  the  lower  screening  rates, 
such  as  high  rates  of  poverty  and  lack  of  health  insur- 
ance, have  been  well  defined,6-8  much  less  information 
exists  about  culturally  based  beliefs  that  may  influence 
the  way  Latinas  view  breast  cancer.  The  purpose  of  this 
study  was  to  explore  such  beliefs  among  Latinas  and 
Anglo  women  in  Orange  County,  California,  through  a 
large  telephone  survey. 

Subjects  and  Methods 

Orange  County  is  a community  of  about  2.5  million 
residents  located  in  southern  California.’’  About  23%  of 
the  county’s  population  is  Latino,  and  45%  is  Anglo. 


Most  Latinos  are  of  Mexican  heritage;  however,  an  esti- 
mated 25,000  immigrants  from  Central  America,  partic- 
ularly from  El  Salvador,  also  live  in  the  county. 

To  obtain  information  about  breast  cancer-related 
knowledge  and  attitudes,  trained  bilingual  women  inter- 
viewers from  the  Field  Research  Corporation  in  San 
Francisco,  California,  conducted  a telephone  survey  of 
randomly  selected  Latinas  and  Anglo  women  during 
September  1992  to  March  1993.  We  designed  the  survey 
instrument  using  questions  from  the  National  Health 
Interview  Survey  and  its  Cancer  Control  Supplement,10 
the  Behavioral  Risk  Factor  Surveillance  Survey,"  and  a 
previously  validated  acculturation  scale.12  In  addition,  we 
included  questions  from  a previous  ethnographic  survey 
that  revealed  that  Latinas,  particularly  immigrants,  fre- 
quently believed  that  factors  such  as  trauma  to  the  breast 
and  having  many  sexual  partners  increased  the  risk  of 
breast  cancer.13  They  also  expressed  misconceptions 
about  breast  cancer  screening,  such  as  that  mammograms 
were  necessary  only  if  there  was  a breast  lump. 
Therefore,  we  included  questions  to  explore  the  frequen- 
cy of  such  beliefs  among  respondents  in  the  telephone 
survey.  Bilingual  investigators  translated  the  questions 
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from  English  to  Spanish  and  then  back-translated  them 
using  well-established  procedures.14  They  revised  the 
questionnaire  after  pretesting  it  in  a random  sample  of 
Latinas  and  Anglo  women  not  involved  with  the  study. 
The  response  categories  for  the  questions  regarding 
knowledge  about  risk  factors  and  symptoms  were  “yes,” 
"no,”  "don't  know,”  and  “refused  to  answer.”  Response 
categories  for  the  attitudinal  questions  were  “agree,”  “dis- 
agree,” “don't  know,”  and  “refused  to  answer.”  The  final 
questionnaire  took  an  average  of  35  minutes  to  complete. 

The  survey  used  the  computer-assisted  telephone 
interview  system  and  a cross-sectional  sample  of  ran- 
dom-digit telephone  listings  that  included  all  numbers, 
avoiding  possible  bias  due  to  exclusion  of  households 
with  unlisted  numbers.15  Eligible  participants  were 
English-  or  Spanish-speaking  women  18  years  of  age  or 
older  who  were  not  institutionalized  and  who  identified 
themselves  as  Latina  (Hispanic  or  more  specific  ethnic 
identifiers  such  as  Mexican  or  Mexican  American)  or 
Anglo  (non-Hispanic  white).  We  designed  the  sampling 
strategy  to  oversample  Latino  households,  with  the  goal 
of  obtaining  about  twice  as  many  Latino  respondents  as 
Anglo  respondents.  The  survey  randomly  selected  both 
households  and  respondents  within  households — the 
woman  1 8 years  or  older  who  had  the  most  recent  birth- 
day. Latina  respondents  could  choose  to  answer  the  ques- 
tions in  Spanish  or  English.  The  University  of  California, 
Irvine,  Human  Subjects  Review  Committee  approved  the 
research  protocol.  All  participants  provided  oral 
informed  consent. 

We  categorized  risk  factors  and  symptoms  as  reason- 
able or  less  reasonable  and  attitudes  as  favorable  and  less 
favorable  based  on  the  medical  literature.1  The  analysis 
combined  “no”  and  “don't  know”  categories  for  the 
knowledge  questions  and  treated  the  “don’t  know”  cate- 
gory as  missing  data  for  the  attitudinal  questions.  We 
used  the  two-tailed  x2  test  to  analyze  the  categorical  data 
and  logistic  regression  analysis  to  evaluate  the  relative 
contribution  of  ethnicity  in  predicting  knowledge  and 
attitudes  about  breast  cancer.  Predictor  variables  includ- 
ed ethnicity  (Anglo  = 0,  Latina  = 1),  age  (<40  = 0,  >40  = 
1),  marital  status  (married  = 0,  not  married  = 1),  house- 
hold income  (<$25,000  = 0,  >$25,000  = 1),  insurance 
status  (insured  = 0,  not  insured  = 1),  education  (<high 
school  = 0,  > high  school  = 1),  employment  status 
(employed  = 0,  not  employed  and  not  in  the  work  force  = 
1),  and  acculturation  level  for  the  Latina  sample  only 
(high  = 0,  low  = 1 ).  The  results  appear  as  odds  ratios,  cal- 
culated by  computing  the  exponential  of  the  (3  value  and 
95%  confidence  intervals.1'’  The  confidence  intervals  pro- 
vided a basis  for  evaluating  the  magnitude  of  the  differ- 
ences between  Latinas  and  Anglo  women  even  if  these 
differences  were  not  statistically  significant.17 

Results 

Respondents 

Interviewers  made  21,171  calls,  of  which  1,561 
(7.4%)  were  to  eligible  women.  They  completed  inter- 
views with  1 ,225  of  the  1 ,56 1 eligible  women  for  an  over- 


TABLE 1 —Demographic  Characteristics  of  Latinas 
and  Anglo  Women* 


Latinas,  Anglo  Women, 

Characteristic  %(n  = 803)  %(n  = 422) 


Age,  years 

<40  

74 

47 

40-49 

15 

23 

>49 

11 

31 

Education,  years 

0-6 

22 

<1 

7-12 

43 

25 

>12 

35 

75 

Annual  household  income,  $ 

<10,000  

18 

7 

10,000-29,999  

44 

23 

>29,999  

39 

70 

Health  insurance 

Insured  

67 

92 

Not  insured 

33 

8 

Employment  status 

Full-time 

43 

50 

Part-time 

12 

12 

Not  employed 

45 

38 

Country  of  birth 

United  States 

34 

100 

Mexico 

53 

0 

Other 

13 

0 

Acculturation 

More 

38 

NA 

Less 

62 

NA 

NA  = not  applicable 

•The  sum  of  the  proportions  does  not  always  equal  1 00%  because  of  rounding 

error. 

all  cooperation  rate  of  78.5% — defined  as  the  number  of 
completed  interviews  divided  by  the  sum  of  the  complet- 
ed interviews  and  refusals  by  eligible  women 
( 1 ,225/[  1 ,225  + 336]).  The  response  rate  for  Latinas 
(75%)  was  lower  than  that  for  Anglo  women  (87%).  Of 
the  remaining  calls,  9,850  (46.5%)  were  to  business  or 
disconnected  numbers,  8,002  (37.8%)  were  to  ineligible 
households,  1,315  (6.2%)  were  to  women  who  refused  to 
participate  before  eligibility  screening,  and  443  (2.1%) 
were  to  households  that  did  not  answer. 

Of  the  1,225  women  interviewed,  803  were  Latinas 
and  422  were  Anglo  women.  Their  demographic  charac- 
teristics appear  in  Table  1.  Compared  with  the  Anglo 
women,  the  Latinas  were  younger  (mean  age,  33.9  ver- 
sus 43.8  years),  had  less  education  (mean,  10.9  versus 
14.5  years),  had  lower  household  income  levels  (median 
yearly  income,  $17,000  versus  $48,000),  and  were  less 
likely  to  have  health  insurance  (67%  versus  92%).  Most 
of  the  Latinas  were  born  outside  the  United  States  (66%) 
and  had  low  acculturation  levels  (62%). 

Bivariate  Analysis 

Table  2 displays  bivariate  analysis  of  knowledge  and 
attitudes  about  breast  cancer  among  Latinas  and  Anglo 
women.  Latinas  were  less  likely  than  Anglo  women  to 
embrace  medically  accepted  risk  factors  such  as  family 
history  and  more  likely  to  believe  that  other  factors  such 
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TABLE  2 .—Knowledge  and  Attitudes  About  Breast  Cancer 
Among  Latinas  and  Anglo  Women 

Knowledge  and  Attitude 

Latinos 
(n  = 803), 
% Yes/ Agree' 

Anglo  Women 
(n  = 422), 

% Yes /Agree' 

Knowledge  about  risk  factors 

Reasonable 

Family  history 

84f 

98 

Age 

58t 

73 

Birth  control  pills 

65 

65 

Radiation 

52 

57 

First  child  after  age  30 

30 

27 

Early  menses 

12 

16 

Less  reasonable 

Breast  trauma 

71 1 

39 

Breast  implants . . . < 

84f 

66 

Chemicals  in  food 

65 

67 

Worrying 

37+ 

28 

Fate 

35+ 

22 

Multiple  sexual  partners 

36+ 

9 

Antibiotics 

26+ 

7 

Breast  fondling 

27+ 

6 

Knowledge  about  symptoms 

Reasonable 

Breast  lump 

89+ 

98 

Bloody  breast  discharge 

69+ 

88 

Puckered  breast  skin 

44+ 

63 

Less  reasonable 

Painful  breast 

70 

69 

Differing  breast  size 

51 

47 

Attitudes 

Favorable 

If  breast  cancer  is  found  early,  it 
can  be  cured 

98 

98 

1 would  undergo  breast  cancer 
treatment  that  is  unpleasant  or 
painful  if  it  would  improve  my 
chances  of  living  longer 

94 

93 

Less  favorable 

1 am  likely  to  get  breast  cancer 
in  my  lifetime 

57+ 

32 

There  is  not  much  1 can  do  to 
prevent  breast  cancer 

30+ 

22 

1 only  need  a mammogram  when  1 
have  a breast  lump 

35+ 

11 

1 would  be  afraid  to  tell  my 
husband  or  partner  if  1 had  breast 
cancer  because  it  would  affect 
our  relationship 

15+ 

3 

1 would  rather  not  know  if  1 had 
breast  cancer 

17+ 

3 

*We  asked  participants  to  respond  "yes"  or  "no 
"agree"  or  "disagree"^  with  the  attitudinaf  questions. 
fP<  .01  between  Latinas  and  Anglo  women. 

to  the  knowledge  questions  and  to 

as  breast  trauma  increased  the  risk  of  contracting  breast 
cancer.  A smaller  proportion  of  Latinas  than  Anglo 
women  believed  that  a breast  lump,  bloody  breast  dis- 
charge, and  puckering  of  the  skin  over  the  breast  were 
symptoms  of  breast  cancer.  In  addition,  Latinas  more 
often  had  less  favorable  attitudes  such  as  the  belief  that 
they  needed  a mammogram  only  when  they  had  a breast 
lump,  feared  telling  their  husbands  if  they  had  breast  can- 
cer, and  were  reluctant  to  know  if  they  had  the  disease. 


Multivariate  Analysis 

Findings  from  the  multivariate  analysis  supported 
those  from  the  bivariate  analysis  (Table  3).  After  con- 
trolling for  age,  marital  status,  household  income,  insur- 
ance status,  education,  and  employment  status,  the 
Latinas  were  still  more  likely  to  have  misconceptions 
about  risk  factors  and  symptoms  of  breast  cancer  and  to 
have  less  favorable  attitudes  about  the  disease.  Years  of 
formal  education  and  income  levels  also  significantly 
predicted  knowledge  about  some  risk  factors  and  symp- 
toms and  some  unfavorable  attitudes  (data  not  shown). 
For  example,  women  with  a high  school  or  more  educa- 
tion were  more  likely  to  know  that  breast  lumps  could  be 
a symptom  of  breast  cancer  (odds  ratio  [OR]  = 2.4,  P < 
.001)  and  were  less  likely  to  believe  that  a woman  need- 
ed a mammogram  only  when  she  had  a breast  lump  (OR 
= 0.5,  P = .002).  Likewise,  women  with  income  levels 


TABLE  3.— Adjusted  Odds  Ratios  of  Latino  Ethnicity  as  a Predictor  of 
Knowledge  and  Attitudes  about  Breast  Cancer * 


Knowledge  and  Attitude 

Odds  Ratio 

95%  0 

P 

Knowledge  about  risk  factors 

Reasonable 

Family  history 

0.3 

0.1-0. 7 

.01 

Age 

0.7 

0.5-1 .0 

.03 

Birth  control  pills 

1.0 

0.7-1 .4 

NS 

Radiation 

1.0 

0.7-1 .3 

NS 

First  child  after  age  30 

1.0 

0.8-1 .4 

NS 

Early  menses 

0.7 

0.4-1. 1 

NS 

Less  reasonable 

Breast  trauma 

3.0 

2.M.1 

<.001 

Breast  implants 

2.0 

1 .4-2.9 

<.001 

Chemicals  in  food 

0.7 

0.5-1 .0 

NS 

Worrying 

0.8 

0.6-1 .2 

NS 

Fate 

0.9 

0.6-1 .3 

NS 

Multiple  sexual  partners 

4.3 

2.4-77 

<.001 

Antibiotics 

1.6 

1. 0-2.8 

NS 

Breast  fondling 

3.2 

1. 8-5.8 

<.001 

Knowledge  about  symptoms 

Reasonable 

Breast  lump 

0.4 

0.2-0. 9 

.05 

Bloody  breast  discharge 

0.6 

0.4-0. 9 

.05 

Puckered  breast  skin 

0.6 

0.4-0. 9 

.01 

Less  reasonable 

Painful  breast  

1.0 

0.7-1 .5 

NS 

Differing  breast  size 

1.2 

0.9-1. 7 

NS 

Attitudes 

Favorable 

Can  be  cured 

1.7 

0. 6-5.0 

NS 

Would  undergo  treatment. . . 

1.8 

0.9-3. 6 

NS 

Less  favorable 

Likely  to  get 

1.6 

1. 1-2.3 

.01 

Can't  prevent 

1.0 

0.7-1. 6 

NS 

Rather  not  know 

2.7 

1. 1-6.8 

.03 

Afraid  to  tell  husband 

3.0 

1. 3-7.0 

.01 

Mammogram  only  for  lump . 

1.8 

1. 2-2.9 

.01 

Cl  = confidence  interval,  NS  = not  significant 


"Adjusted  for  age  (<40  = 0,  >40  - 1),  marital  status  (married  = 0,  not  married  = 1),  house- 
hold income  (<$25,000  - 0,  >$25,000  = 1),  insurance  status  (insured  - 0,  not  insured  = 1), 
education  (<high  school  = 0,  >high  school  = 1),  and  employment  status  (employed  = 0,  not 
employed  and  not  in  the  work  force  = 1 ). 
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TABLE  4 —Adjusted  Odds  Ratios  of  Acculturation  Level  as  a Predictor  of 
Knowledge  and  Attitudes  About  Breast  Cancer,  Latinos  Only* 


Knowledge  and  Attitude 

Odds  Ratio 

95%  Cl 

P 

Knowledge  about  risk  factors 

Reasonable 


Family  history 

0.1 

0. 1-0.4 

<.001 

Age 

0.5 

0.3-0. 8 

<.001 

Birth  control  pills 

0.9 

0.6-1 .3 

NS 

Radiation 

1.1 

0.7-1 .7 

NS 

First  child  after  age  30 

1.8 

1.1 -2.9 

.01 

Early  menses 

1.0 

0.5-1 .9 

NS 

Less  reasonable 

Breast  trauma 

4.2 

2.6-68 

<.001 

Breast  implants 

3.0 

1. 7-5.3 

<.001 

Chemicals  in  food 

1.7 

1 .1-2.6 

.01 

Worrying 

2.2 

1. 4-3.6 

<.001 

Fate 

1.6 

1 .0-2.6 

.04 

Multiple  sexual  partners 

6.7 

3.9-11.4 

<.001 

Antibiotics 

3.2 

1.8-5. 7 

NS 

Breast  fondling 

3.9 

2.2-67 

<.001 

Knowledge  about  symptoms 

Reasonable 

Breast  lump 

0.4 

0.2-0. 9 

.02 

Bloody  breast  discharge 

0.4 

0.2-0.6 

<.001 

Puckered  breast  skin 

0.8 

0.5-1. 1 

NS 

Less  reasonable 

Painful  breast  

0.7 

0.4-1. 1 

NS 

Differing  breast  size 

1.5 

1. 0-2.3 

.04 

Attitudes 

Favorable 

Can  be  cured 

1.4 

0. 3-6.5 

NS 

Would  undergo  treatment. . . 

1.0 

0.4-2. 5 

NS 

Less  favorable 

Likely  to  get 

2.1 

1. 4-3.2 

<.001 

Can't  prevent 

1.0 

0.6-1. 7 

NS 

Rather  not  know 

5.1 

2.1-12.2 

<.001 

Afraid  to  tell  husband 

1.7 

0.8-6. 7 

NS 

Mammogram  only  for  lump . 

1.4 

0.9-2. 3 

NS 

Cl  = confidence  interval,  NS  = not  significant 


'Adjusted  for  age  (<40  = 0,  >40  = 1 ),  marital  status  (married  = 0,  not  married  = 1 ),  house- 
hold income  (<J25,000  = 0,  >$25,000  = 1),  insurance  status  (insured  = 0,  not  insured  = 1), 
education  (shigh  school  = 0,  >high  school  = 1),  and  employment  status  (employed  = 0,  not 
employed  and  not  in  the  work  force  = 1). 


greater  than  $25,000  per  year  were  more  likely  to  know 
that  breast  lumps  could  be  a symptom  of  breast  cancer 
(OR  = 3.0,  P = .003)  and  were  less  likely  to  believe  that 
a woman  needed  a mammogram  only  when  she  had  a 
breast  lump  (OR  = 0.5,  P < .001).  When  we  evaluated 
Latinas  alone,  we  found  that  a lower  acculturation  level 
was  also  a significant  predictor  of  lower  levels  of  knowl- 
edge and  unfavorable  attitudes  about  breast  cancer 
(Table  4). 

Discussion 

The  results  indicated  that  Latinas,  particularly  those 
with  lower  acculturation  levels,  had  less  knowledge  than 
Anglo  women  about  risk  factors  and  symptoms  of  breast 
cancer  and  had  less  desirable  attitudes  about  the  disease. 
For  instance,  Latinas  were  more  likely  to  believe  that 
medically  unaccepted  factors  such  as  breast  trauma, 
breast  fondling,  and  multiple  sexual  partners  increased  the 


risk  of  breast  cancer  and  were  less  likely  to  know  that 
breast  lumps  and  bloody  breast  discharge  were  symp- 
toms. Moreover,  they  more  often  preferred  not 
to  know  if  they  had  breast  cancer  and  would  be  afraid 
to  tell  their  husbands.  Of  particular  concern,  Latinas  were 
nearly  twice  as  likely  as  Anglo  women  to  believe  that  they 
only  needed  a mammogram  when  they  had  a breast  lump. 

This  is  the  most  extensive  study  to  date  on  breast  can- 
cer-related knowledge  and  attitudes  among  Latinas.  The 
results  are  consistent  with  those  of  previous  investiga- 
tions that  reported  lower  levels  of  knowledge  about  can- 
cer in  general  among  Latinos.  18'19  Latinas’  specific  beliefs 
about  breast  cancer  may  reflect,  in  part,  the  moral  frame- 
work within  which  they  may  interpret  diseases.  Indeed, 
Latinos  often  believe  that  cancer  is  God’s  punishment  for 
improper  or  immoral  behavior.19  If  sexual  practices  such 
as  breast  fondling  or  having  multiple  sexual  partners 
increase  the  risk  of  breast  cancer,  then  acquiring  this  dis- 
ease may  imply  immoral  behavior.  Women  may,  there- 
fore, be  reluctant  to  learn  that  they  have  breast  cancer  and 
to  inform  their  husbands  about  it. 

The  study  had  several  limitations.  First,  although  the 
cooperation  rate  of  78.5%  was  relatively  high,  we  do  not 
know  if  the  women  who  declined  to  participate  differed 
from  respondents  in  their  knowledge  and  attitudes  about 
breast  cancer.  Second,  the  data  come  from  self-reports 
and  are  subject  to  recall  bias.  Because  the  study  primar- 
ily concerned  knowledge  and  attitudes,  however,  this 
bias  was  of  minor  importance.  Finally,  the  survey  find- 
ings may  not  apply  to  families  without  telephones. 
Although  households  in  Orange  County  have  high  tele- 
phone subscription  rates  (approximately  94%  for 
Latinos  and  99%  for  Anglos),20  families  without  tele- 
phones have  less  access  to  medical  care21  and,  therefore, 
may  have  less  access  to  cancer-related  information  and 
less  knowledge  about  breast  cancer. 

We  conclude  that  Latinas’  beliefs  about  breast  cancer 
differ  in  important  ways  from  those  of  Anglo  women 
and  that  these  beliefs  may  reflect  the  moral  framework 
within  which  Latinas  interpret  diseases.  The  findings 
imply  that  breast  cancer  control  programs  should 
address  these  differences  to  provide  more  culturally  sen- 
sitive interventions.  The  results  may  also  help  practicing 
physicians  understand  how  patients  with  dissimilar  cul- 
tural backgrounds  respond  to  their  medical  recommen- 
dations. A better  understanding  of  their  patients’  cultures 
is  important  in  patient  education  and  disease  detection. 
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Use  of  Risk-Adjusted  Outcome  Data  for  Quality 
Improvement  by  Public  Hospitals 

JOHN  M.  LUCE,  MD,  San  Francisco;  GREGORY  D.  THIEL,  MPA,  and  MICHAEL  R.  HOLLAND,  MM,  Berkeley;  and 
LOUISE  SWIG,  MPH,  SUSAN  A.  CURRIN,  RN,  MS,  and  HAROLD  S.  LUFT,  PhD,  San  Francisco,  California 

In  1993  the  California  Office  of  Statewide  Health  Planning  and  Development  (OSHPD)  began  public 
release  of  risk-adjusted  monitoring  of  outcomes  (RAMO)  under  the  California  Hospital  Outcomes  Pro- 
ject. We  studied  how  17  acute  care  public  hospitals  in  California  used  these  RAMO  data  for  quality  im- 
provement purposes  following  their  initial  distribution,  first,  by  analyzing  the  outcome  data  for  San 
Francisco  General  Hospital  Medical  Center  as  recommended  by  OSHPD  and,  second,  by  querying  the 
departments  at  the  other  16  public  hospitals  to  determine  how  their  own  analyses  compared.  We 
found  that  the  hospitals  generally  did  minimal  analyses  of  the  OSHPD  RAMO  data  and  considered  the 
data  of  little  value  to  them.  Only  3 hospitals  initiated  quality  improvement  activities  based  on  their 
data  review.  The  major  reasons  given  by  the  hospitals  for  not  using  the  RAMO  data  were  that  their 
outcomes  were  adequate,  as  verified  by  a comparison  of  their  observed  outcomes  and  those  expected 
after  risk-adjustment;  that  the  hospitals  had  too  few  patients  in  the  diagnostic  categories;  that  they 
had  too  few  resources;  and  that  they  were  not  concerned  with  the  data's  public  release.  Other  possi- 
ble explanations  were  that  awareness  of  the  California  Hospital  Outcomes  Project  was  not  widespread 
at  the  time  of  the  study,  that  the  RAMO  data  were  not  distributed  in  a way  that  encouraged  their  use, 
and  that  public  hospitals  were  not  inclined  to  use  the  outcome  data  because  the  project  was  imposed 
on  them.  Whatever  the  explanation,  our  study  suggests  that  the  California  Hospital  Outcomes  Project 
has  had  little  effect  on  quality  improvement  in  public  hospitals. 

(Luce  JM,  Thiel  GD,  Holland  MR,  Swig  L,  Currin  SA,  Luft  HS:  Use  of  risk-adjusted  outcome  data  for  quality  improve- 
ment by  public  hospitals.  West)  Med  1996;  164:410-414) 


Risk-adjusted  outcome  data  are  commonly  used  to 
assess  the  quality  of  a hospital  in  response  to  exter- 
nal review  or  for  improving  performance  internally.1'5  In 
California,  hospital  discharge  data  collected  by  the  Office 
of  Statewide  Health  Planning  and  Development 
(OSHPD)  are  used  under  the  California  Hospital 
Outcomes  Project  to  accomplish  risk-adjusted  monitor- 
ing of  outcomes  (RAMO).6  The  first  report  of  the 
California  Hospital  Outcomes  Project  contained  OSHPD 
discharge  data  from  1988  to  1990  and  was  publicly 
released  in  the  fall  of  1993.  Included  were  one  medical 
outcome,  in-hospital  mortality  of  patients  with  acute 
myocardial  infarction,  and  two  surgical  outcomes,  com- 
plications and  lengths  of  postoperative  stays  for  patients 
with  cervical  and  lumbar  discectomy.  Cesarean  section 
rates  were  considered  for  inclusion  as  an  obstetrical  out- 
come, but  after  a decision  was  made  to  study  all  methods 
of  delivery,  the  obstetrical  portion  of  the  first  report  was 
postponed.7 

In  the  first  California  Hospital  Outcomes  Project 
report,  outcomes  that  were  significantly  better  than 


expected  or  not  better  than  expected  were  highlighted 
for  public  release  of  the  RAMO  data.  Hospitals  could 
determine  if  their  outcomes  were  worse  than  expected 
by  analyzing  the  data  for  their  institutions,  and  this 
information  was  available  to  others  who  analyzed  the 
report.  In  addition,  two  different  models  were  used  to 
adjust  for  patient  differences  among  hospitals.  The  first 
employed  only  medical  conditions  likely  to  be  present 
before  hospital  admission.  The  second  model  included 
these  conditions  and  other  diagnoses,  such  as  shock,  that 
might  either  have  developed  after  admission  or  have 
been  present  at  admission,  in  addition  to  social  charac- 
teristics such  as  race  and  health  insurance  status.  These 
last  variables  were  thought  to  have  substantial  potential 
for  altering  the  risk  estimates  at  public  hospitals. 

In  June  1993,  California  hospital  chief  executive  offi- 
cers received  from  OSHPD  a draft  of  the  first  report  of 
the  California  Hospital  Outcomes  Project  that  contained 
their  facilities’  RAMO  data  in  the  two  areas  described. 
The  hospitals  were  given  60  days  to  review  the  data  and 
make  comments  about  them  for  the  report,  which  was 
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ABBREVIATIONS  USED  IN  TEXT 

HCFA  = Health  Care  Financing  Administration 
OSHPD  = Office  of  Statewide  Health  Planning 
and  Development 

RAMO  = risk-adjusted  monitoring  of  outcomes 


scheduled  for  public  release  in  December  of  that  year. 
The  hospitals  also  were  provided  with  diskettes  contain- 
ing the  RAMO  data  formatted  to  supply  information  rel- 
evant to  understanding  the  outcomes  of  individual 
patients,  such  as  the  dates  of  their  admission,  their 
comorbidities,  and  whether  they  were  transferred  to  or 
from  other  hospitals.  In  a booklet  distributed  with  the 
diskettes,  OSHPD  offered  detailed  instructions  about 
how  hospitals  might  use  the  information  included  on  the 
diskettes  and  also  analyze  the  medical  records  of  the 
patients  listed  on  the  diskettes  both  to  respond  to  public 
release  of  their  outcomes  and  to  assess  and  improve  the 
quality  of  care  of  other  patients  in  the  diagnostic  and 
procedural  categories. 

Shortly  after  the  drafts  of  the  first  California  Hospital 
Outcomes  Project  report  were  distributed,  we  did  the 
following  study  of  the  use  of  RAMO  data  for  quality 
improvement  by  acute  care  public  hospitals  in 
California.  The  study  consisted  of  two  parts.  First,  we 
analyzed  the  RAMO  data  for  patients  at  one  public  hos- 
pital, San  Francisco  General  Hospital,  as  recommended 
by  OSHPD.  Then,  using  this  analysis  as  a standard,  we 
compared  how  other  public  hospitals  analyzed  their  own 
RAMO  data  and  used  this  information  to  improve  qual- 
ity. We  focused  on  public  hospitals  because  they  care  for 
many  Californians  and  because  they  are  expected  to 
have  poorer  patient  outcomes  and  hence  to  have  a 
greater  need  for  quality  improvement.  We  also  hoped  to 
provide  OSHPD  with  information  regarding  the  effects 
of  the  California  Hospital  Outcomes  Project  on  public 
hospitals. 

Methods 

San  Francisco  General  Hospital  Analysis 

The  analysis  of  OSHPD  RAMO  data  at  San 
Francisco  General  Hospital  was  conducted  by  the  hospi- 
tal Quality  Management  Department  (L.S.,  S.A.C.,  and 
J.M.L.)  after  the  draft  report  was  forwarded  to  the  hos- 
pital in  June  1993.  The  study  was  limited  to  a single  out- 
come, mortality  of  patients  with  acute  myocardial 
infarction,  because  cervical  and  lumbar  discectomies  are 
not  commonly  done  at  San  Francisco  General  Hospital. 
The  study  followed  seven  sequential  steps: 

• Reviewing  the  overall  mortality  results  for  patients 
with  acute  myocardial  infarction  as  distributed  by 
OSHPD, 

• Obtaining  from  the  diskette  provided  by  OSHPD 
for  further  analysis  a list  of  patients  who  died  following 
acute  myocardial  infarction, 

• Evaluating  the  accuracy  of  the  hospital’s  coding  of 
the  discharge  data  it  provided  OSHPD, 


• Performing  a medical  records  technician  review  of 
the  records  of  patients  who  died  of  acute  myocardial  in- 
farction, 

• Performing  a nurse  review  of  the  records, 

• Performing  a physician  review  of  the  records,  and 

• Discussing  the  results  of  the  analysis  with  hospital 
administrators  and  medical  leaders  before  recommending 
projects  for  quality  improvement. 

Statewide  Public  Hospital  Study 

In  December  1993,  after  the  San  Francisco  General 
Hospital  analysis  was  complete  and  the  first  California 
Hospital  Outcomes  Project  report  was  publicly  released, 
we  (J.M.L.,  G.D.T.,  and  M.R.H.)  wrote  the  administra- 
tor and  medical  directors  of  the  quality  management 
departments  of  22  other  acute  care  public  hospitals  that 
are  members  of  the  California  Association  of  Public 
Hospitals  and  Health  Systems  and  asked  if  they  were 
willing  to  fill  out  a standardized  questionnaire  to  provide 
demographic  information  and  to  determine  how  they  had 
used  the  RAMO  data  relevant  to  their  own  hospitals.  The 
directors  were  informed  that  in  return  for  filling  out  the 
questionnaires,  they  would  receive  copies  of  the  analysis 
that  San  Francisco  General  Hospital  performed  on  its 
own  OSHPD  RAMO  data  regarding  patients  who  died 
of  acute  myocardial  infarction.  The  letter  was  followed 
by  phone  calls  to  the  quality  management  directors.  If 
the  directors  agreed  to  participate  in  the  study,  they  were 
sent  the  questionnaires  and  asked  to  return  them  by  mail. 

The  study  questionnaire  began  with  questions  related 
to  hospital  demographics.  To  provide  an  index  of  hospi- 
tal commitment  to  quality  and  improvement,  the  ques- 
tionnaire asked  at  what  level  the  hospital  staff  was 
trained  in  continuous  quality  improvement  and  the  num- 
ber of  continuous  quality  improvement  activities  in  the 
hospital,  both  graded  on  a scale  of  0 to  5.  The  hospitals’ 
overall  resource  allocation  to  continuous  quality 
improvement  was  graded  on  a scale  of  0 to  10,  with  0 
being  “none”  and  10  “a  very  great  deal.”  To  provide 
information  about  the  hospital  use  of  other  risk-adjusted 
outcome  data  in  the  past,  the  questionnaire  asked 
whether  hospitals  had  previously  reviewed  Medicare 
mortality  data  from  the  Health  Care  Financing 
Administration  (HCFA)  and  whether  they  reviewed  the 
medical  records  of  Medicare  patients  who  died.  The 
questionnaire  offered  several  options  to  explain  why 
hospitals  did  not  use  the  HCFA  data  if  this  was  the  case. 
In  addition,  the  questionnaire  asked  for  the  overall  value 
of  the  HCFA  data  to  the  hospitals,  both  on  a scale  of  0 to 
10,  with  0 being  “none”  and  10  being  “a  very  great 
deal.” 

To  determine  public  hospitals’  use  of  the  RAMO  data 
provided  by  OSHPD,  the  questionnaire  listed  the  seven 
steps  followed  by  San  Francisco  General  Hospital. 
Performing  all  seven  steps  for  patients  with  acute 
myocardial  infarction  would  yield  what  was  called  a 
Quality  Improvement  Score  of  7,  and  also  performing  all 
seven  steps  for  patients  with  cervical  and  lumbar  discec- 
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tomy  would  yield  a total  Quality  Improvement  Score  of 
14  (hospitals  without  enough  patients  in  these  categories 
for  the  RAMO  data  to  be  meaningful  would  yield  pro- 
portionately lower  maximum  possible  Quality 
Improvement  Scores).  The  questionnaire  provided  the 
same  possible  explanations  as  with  the  question  regard- 
ing the  HCFA  data  and  why  the  various  steps  were  not 
undertaken  by  the  hospitals.  The  questionnaire  also 
asked  for  a list  of  any  quality  improvement  activities  that 
had  been  initiated  as  a result  of  the  use  of  the  OSHPD 
RAMO  data.  In  addition,  the  questionnaire  asked  the 
hospitals  how  they  would  characterize  the  overall  value 
of  the  data  to  them  on  a scale  of  0 to  10,  with  0 being 
“none”  and  10  “a  very  great  deal.” 

After  their  questionnaires  were  returned  in  January 
1994,  the  quality  management  directors  received  a copy 
of  San  Francisco  General  Hospital’s  analysis.  In  July 
1994,  they  received  a follow-up  query  to  assess  whether 
their  hospitals  had  used  the  analysis  in  making  quality 
improvement  changes.  The  follow-up  query  asked 
whether  hospitals  had  reviewed  the  San  Francisco 
General  Hospital  analysis.  It  then  asked  that  the  useful- 
ness of  the  San  Francisco  General  Hospital  analysis  be 
graded  on  a scale  of  0 to  10,  with  0 being  “useless”  and 
10  “very  useful.”  The  query  then  asked  whether  hospi- 
tals had  made  improvement  changes  related  or  unrelated 
to  the  San  Francisco  General  Hospital  analysis  and,  if 
so,  what  the  changes  were. 

After  receipt  of  the  study  questionnaires  and  follow- 
up queries,  we  analyzed  the  results  and  calculated  the 
public  hospitals’  Quality  Improvement  Scores.  Then, 
from  the  detailed  statistical  tables  provided  by  OSHPD 
in  the  first  California  Hospital  Outcomes  Project  report, 
we  determined  the  z score  used  by  OSHPD  to  indicate 
whether  individual  public  hospitals  had  significantly  dif- 
ferent-than-expected  adverse  outcomes  and  then  com- 
puted aggregate  z scores  (a  z value  greater  than  1 .96  or 
less  than  - 1 .96  is  statistically  significant  at  P < .05).  We 
also  determined  from  the  tables  the  P values  used  by 
OSHPD  to  indicate  the  probability  that  differences  in 
observed  and  expected  outcomes  at  individual  hospitals 
were  attributable  to  chance,  with  a P value  of  .05  or  less 
indicating  systematic  nonchance  variations.7  These  indi- 
vidual hospital  outcomes  were  recorded  because  hospi- 
tals with  worse-than-expected  outcomes  might  have  a 
greater  incentive  to  improve  quality  and  therefore  might 
have  initiated  more  quality  improvement  activities. 

Results 

San  Francisco  General  Hospital  Analysis 

Review  of  the  OSHPD  RAMO  data  for  San 
Francisco  General  Hospital  revealed  that  of  82  patients 
with  acute  myocardial  infarction,  12  died  between  July 
31,  1990,  and  May  31,  1991.  Of  these,  11  died  at  the 
hospital  and  1 patient  died  after  transfer  to  another  facil- 
ity. The  Quality  Management  Department  found  it  diffi- 
cult to  identify  the  1 1 patients  who  died  at  that  facility 
using  the  OSHPD  RAMO  data  because  the  patients’ 
hospital  medical  record  numbers  and  Social  Security 


numbers  were  not  provided  by  OSHPD.  As  a result,  the 
patients  had  to  be  identified  by  date  of  death  and  other 
distinguishing  characteristics  from  a list  of  all  patients 
with  acute  myocardial  infarction  during  the  OSHPD 
analysis  period.  One  of  the  patients  listed  by  OSHPD  as 
having  died  after  admission  for  acute  myocardial  infarc- 
tion was  miscoded  by  the  hospital  and  did  not  actually 
have  a myocardial  infarction.  Two  patients  were  incor- 
rectly stated  by  the  hospital  to  have  been  1 15  years  old 
although  they  were  much  younger;  this  was  done 
because  the  patients’  ages  were  not  known  at  the  time 
discharge  data  were  sent  to  OSHPD,  and  the  hospital 
coders  knew  they  would  not  be  asked  by  OSHPD 
for  corrected  data  if  they  listed  the  patients’  ages  as  less 
than  120  years.  Although  all  patients  with  acute  myocar- 
dial infarction  were  admitted  through  the  emergency 
department,  most  were  incorrectly  coded  as  nonemer- 
gency admissions. 

No  patterns  such  as  similar  times  or  days  of  death 
were  identified  in  patients  who  died.  In  addition,  record 
reviews  by  medical  record  technicians,  the  head  nurse  of 
the  Coronary  Care  Unit,  and  the  medical  director  of  the 
Coronary  Care  Unit  failed  to  reveal  problems  in  the 
quality  of  care  of  patients  with  acute  myocardial  infarc- 
tion once  they  were  admitted  to  San  Francisco  General 
Hospital.  The  only  issue  raised  was  the  poor  quality  of 
documentation  of  events  in  the  field  by  the  paramedics. 
This  issue  was  subsequently  taken  up  by  the  Critical 
Care  Committee  of  the  medical  staff  at  San  Francisco 
General  Hospital,  which  declined  to  pursue  it  further. 

Statewide  Public  Hospital  Study 

A total  of  19  acute  care  public  hospitals  agreed  to  par- 
ticipate in  the  study,  including  San  Francisco  General 
Hospital.  Of  those  hospitals,  17  acknowledged  receiving 
their  OSHPD  RAMO  data  and  were  included  in  the  final 
analysis.  These  hospitals  were  for  the  most  part  medium 
( 100  to  299  beds)  or  large  (300  or  more  beds)  and  locat- 
ed in  urban  or  suburban  areas.  Most  of  them  (15)  had 
academic  affiliations.  As  shown  in  Table  1,  the  public 
hospitals  as  a whole  had  substantial  involvement  in  con- 
tinuous quality  improvement  training  and  activities  and 
had  made  considerable  resource  allocations  to  quality 
improvement.  As  shown  in  Table  2,  however,  their  use  of 
HCFA  Medicare  mortality  data  and  OSHPD  RAMO  data 
for  quality  improvement  purposes  was  minimal,  and  the 
value  of  the  data  release  to  the  hospitals  was  perceived  as 
low.  Furthermore,  few  if  any  quality  improvement  activ- 
ities were  initiated  in  response  to  the  RAMO  data.  The 
reasons  cited  most  often  by  the  hospitals  for  not  using 
either  the  HCFA  or  OSHPD  data  were  “outcomes  ade- 
quate,” followed  by  “too  few  patients  in  the  diagnostic 
categories,”  “too  few  resources,”  and  “not  concerned 
about  public  release  of  the  data.” 

Seven  hospitals  offered  recommendations  to  improve 
the  usefulness  of  the  California  Hospital  Outcomes 
Project.  Two  hospitals  cited  the  need  for  coding  valida- 
tion to  verify  the  accuracy  of  their  data.  Two  hospitals 
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TABLE  1 .—Continuous  Quality  Improvement  (CQI)  Activities 
of  Public  Hospitals  (n=  17) 


Level  of  staff  trained  in  CQI  (scale  0-5) 


Median 4 

Range 0-5 

Number  of  CQI  activities  (scale  0-5) 

Median 3 

Range 0-5 

CQI  resource  allocation  (scale  0-1 0) 

Median 5 

Range 0-7 


also  asked  that  they  be  given  instructions  on  how  to 
interpret  risk-adjustment  methods,  and  two  questioned 
the  methods’  accuracy.  One  hospital  asked  that  OSHPD 
“develop  data  which  the  public  can  understand.  The  data 
released  were  developed  for  a statistical-type  person  and 
left  too  much  room  for  misunderstanding.” 

Eleven  hospitals  responded  to  the  follow-up  query 
regarding  their  use  of  the  San  Francisco  General 
Hospital  analysis  of  its  own  OSHPD  data.  Of  the 
responding  hospitals,  nine  reviewed  the  analysis.  Only 
one  hospital  initiated  any  quality  improvement  changes 
based  on  its  review,  a medical  record  review  of  RAMO 
data.  One  hospital  had  begun  physician  reviews  of  com- 
plications of  discectomy  patients  coded  by  its  medical 
records  department  to  ensure  the  accuracy  of  discharge 
data  sent  to  OSHPD,  but  this  change  was  initiated  inde- 
pendently of  the  review  of  the  San  Francisco  General 
Hospital  analysis. 

Regarding  their  outcomes,  the  hospital  group  results 
for  mortality  from  acute  myocardial  infarction  were  not 
significantly  higher  or  lower  than  expected  using  both 
risk-adjustment  models  (z  = 0.497  and  0.796,  respective- 
ly). No  hospital,  including  San  Francisco  General 
Hospital,  had  significantly  worse-than-expected  mortali- 
ty among  patients  with  acute  myocardial  infarction  using 
both  risk-adjustment  models.  The  hospital  group  results 
for  complications  after  cervical  and  lumbar  discectomy 
were  not  worse  than  expected  using  both  risk-adjustment 
models  (z  = 0.226  and  0.544  and  0.122  and  0.583).  One 
hospital  had  a worse-than-expected  complication  rate  for 
patients  with  lumbar  discectomy  using  both  risk-adjusted 
models  (P  = .05  and  .05),  but  this  appeared  to  be  due  to 
the  fact  that  the  sole  patient  who  underwent  this  proce- 
dure had  a complication.  One  hospital  had  worse-than- 
expected  lengths  of  stay  following  cervical  discectomy 
using  the  first  risk-adjustment  model  (P  = .01 1),  and  one 
hospital  had  longer-than-expected  lengths  of  stay  after 
lumbar  discectomy  using  both  risk-adjustment  models  (P 
= .006  and  .005).  None  of  the  hospitals  with  worse-than- 
expected  outcomes  initiated  significantly  more  quality 
improvement  activities  than  hospitals  with  better-than- 
expected  or  not-better-than-expected  outcomes. 

Discussion 

This  study  showed  that  public  hospitals  in  California 
made  generally  little  use  of  the  RAMO  data  provided  by 


OSHPD  in  the  first  year  after  distribution  of  the  data  to 
the  hospitals  or  in  the  seven  months  following  their  pub- 
lic release.  Furthermore,  the  use  of  the  data  by  public 
hospitals  was  not  increased  by  informing  them  how  San 
Francisco  General  Hospital  analyzed  its  own  RAMO 
data.  In  explaining  why  they  did  not  use  the  OSHPD 
RAMO  data,  the  study  hospitals  most  often  said  that  their 
outcomes  were  adequate,  that  they  had  too  few  patients 
in  the  diagnostic  categories,  and  that  they  had  too  few 
resources  to  devote  to  using  the  data.  “Adequate  out- 
comes” was  also  the  reason  most  frequently  given  by  the 
hospitals  to  explain  why  they  did  not  use  their  HCFA 
Medicare  mortality  data  in  previous  years.  It  would 
appear  from  these  responses  that  public  hospitals  were 
unlikely  to  invest  their  limited  resources  in  data  review 
and  quality  improvement  projects  when  their  outcomes 
were  not  better  than  expected  and  even  worse  than 
expected  for  patients  in  the  categories  under  study. 

Public  hospitals  in  California  and  other  states  have 
traditionally  not  had  to  compete  for  patients  because 
they  are  “providers  of  last  resort”  that  care  primarily  for 
the  poor,  many  of  whom  are  uninsured.  Given  this  situ- 
ation, it  might  be  argued  that  the  hospitals  have  little 
incentive  to  improve  quality  and  need  not  be  concerned 
about  poor  outcomes.  Alternatively,  it  might  be  argued 
that  public  hospitals  are  unlikely  to  attract  patients  by 
demonstrating  outcomes  that  are  better  than  expected. 
Yet,  competition  for  patients,  at  least  those  with 
Medicaid  (Medi-Cal  in  California)  and  Medicare  has 
increased  dramatically  in  recent  years,  and  most  public 
hospitals  have  made  important  moves  to  maintain,  if  not 
increase,  their  share  of  sponsored  patients.  Furthermore, 
most  California  public  hospitals  have  made  substantial 
investments  in  quality  improvement,  as  documented  in 
the  study.  Because  of  this,  we  think  that  the  hospitals 
would  have  made  more  use  of  the  OSHPD  RAMO  data 


TABLE  2.— Public  Hospital  Use  of  HCFA  Mortality  Data  and  OSHPD 
RAMO  Data 

Hospital  Use 

HCFA  Mortality 
Data  Release 

OHPD  RAMO 
Data  Release 

Hospital  review  of  data  release 
Yes 

13 

16 

No 

4 

1 

Hospital  medical  record  review 
for  individual  patients 
Yes 

8 

7 

No 

9 

10 

Value  of  data  release  to  hospitals 
(scale  0-1 0) 

Median 

4 

3 

Range 

0-10 

0-10 

Hospital  quality  improvement  score 
for  OSHPD  data  review  (scale  0-14) 
Median 

NA 

4.5 

Range 

NA 

0-11 

Quality  improvement 
activities  initiated 

NA 

3 

HCFA  = Health  Care  Financing  Administration,  NA 

= not  applicable,  OSHPD  = Office  of 

Statewide  Health  Planning  and  Development,  RAMO 

= risk-adjusted  monitoring  of  outcomes 
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if  they  had  perceived  that  such  use  would  have  been 
important  and  productive  to  them. 

One  explanation  for  the  hospitals’  limited  use  of 
RAMO  data  that  was  not  specifically  sought  in  the  study 
is  that  the  study  was  performed  in  the  initial  years  of  the 
California  Hospital  Outcomes  Project,  a time  when 
awareness  of  the  project  was  not  broad  and  when  only 
better-than-expected  or  not-better-than-expected  out- 
comes were  highlighted  in  the  project  report.  Indeed,  the 
quality  management  departments  at  two  public  hospitals 
denied  that  their  facilities  had  ever  received  the  OSHPD 
RAMO  data  or  heard  of  their  existence,  despite  the  fact 
that  the  data  had  been  sent  to  all  hospitals  in  California 
through  their  chief  executive  officers.  Although  the 
quality  management  departments  may  have  been 
bypassed  at  these  two  hospitals,  the  fact  that  they  did  not 
attempt  to  secure  their  hospital  specific  data  suggests  a 
low  level  of  knowledge  about  or  interest  in  the  data  and 
their  public  release. 

Another  possible  reason  that  the  OSHPD  RAMO 
data  were  not  extensively  used  is  that  the  data  were 
not  distributed  in  a way  that  encouraged  their  use.  To 
protect  patients’  confidentiality,  their  hospital  medical 
record  and  social  security  numbers  were  not  provided  to 
California  hospitals  by  OSHPD  in  the  Hospital 
Outcomes  Project  Report.  As  a result,  San  Francisco 
General  Hospital  and  other  facilities  that  wanted  to 
review  individual  patients’  records  had  to  identify  the 
patients  by  indirect  means.  In  addition,  many  directors 
of  quality  management  expressed  confusion  about  the 
risk-adjustment  method  used  by  OSHPD,  although 
the  method  was  explained  in  detail  in  the  booklet  dis- 
tributed with  the  RAMO  diskettes.  Such  confusion 
could  have  created  a disincentive  for  conducting 
detailed  outcome  analyses. 

A third  possible  reason  for  the  limited  use  of  the 
OSHPD  RAMO  data  relates  less  to  specific  deficiencies 
in  the  data  release  process  than  to  a distrust  of  the  risk- 
adjustment  method  and  a reluctance  to  allow  the  release 
of  their  RAMO  data  on  the  part  of  public,  and  presum- 
ably private,  hospitals  in  California  and  other  states. 
Indeed,  public  and  private  hospitals'  distrust  and  reluc- 


tance can  be  traced  through  the  history  of  the  California 
Hospital  Outcomes  Project.6  At  this  writing,  hospitals 
continue  to  resent  the  fact  that  they  are  required  at  their 
own  expense  to  provide  OSHPD  with  discharge  data  that 
can  be  used  against  them  in  the  competitive  medical 
marketplace. 

Whether  this  resentment  remains  in  the  future  has  yet 
to  be  determined.  The  OSHPD  has  made  several 
changes  in  the  California  Hospital  Outcomes  Project, 
such  as  including  social  security  numbers  so  that  hospi- 
tals can  identify  patients  more  readily.  An  obstetrical 
outcome,  readmission  for  postpartum  complications  of 
patients  following  vaginal  and  caesarean  section  deliver- 
ies, has  been  added  to  the  second  report,  which  was 
scheduled  for  release  in  the  fall  of  1995.  Most  important, 
this  and  presumably  other  future  reports  will  highlight 
hospital  outcomes  that  are  significantly  worse  than 
expected  in  addition  to  those  that  are  better  than  expect- 
ed and  not  better  than  expected.  It  is  not  clear  that  worse- 
than-expected  outcomes  will  be  due  to  problems  in  the 
discharge  data  presented  to  OSHPD,  risk-adjustment  of 
the  outcomes,  or  quality  problems  at  the  hospitals. 
Resolving  this  issue  will  be  crucial  because  public  and 
purchaser  interest  in  the  RAMO  data  is  likely  to  increase 
as  more  people  learn  about  the  California  Hospital 
Outcomes  Project  and  other  quality  “report  cards.” 
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AIDS-Related  Experiences  of  Primary  Care 
Physicians  in  Rural  California,  1995 

CHARLES  E.  LEWIS,  MD,  ScD,  Los  Angeles,  California 

A telephone  survey  was  conducted  of  primary  care  physicians  in  nonmetropolitan  counties  of  Califor- 
nia. In  a random  sample  of  those  counties  reporting  fewer  than  30  cases  of  the  acquired  immunodefi- 
ciency syndrome  (AIDS)  as  of  December  1994,  all  physicians  in  practice  were  called;  in  counties 
reporting  from  31  to  150  cases  of  AIDS  as  of  the  same  date,  a 30%  random  sample  was  selected  for 
interviewing.  Completion  rates  were  82%  in  the  smallest  counties  and  70%  in  the  larger  counties 
(overall  72%).  Two  thirds  of  physicians  reported  that  they  had  seen  a patient  positive  for  the  human 
immunodeficiency  virus  and  were  providing  continuing  care  for  the  disease.  In  all,  60%  of  physicians 
had  seen  a patient  with  AIDS.  In  these  counties,  there  were  653  primary  care  physicians  and  873  pa- 
tients living  with  AIDS.  The  proportion  of  physicians  providing  care  to  persons  with  AIDS  was  twice 
that  reported  in  previous  surveys  done  in  Los  Angeles,  California.  In  the  interval  (1985-1994),  there 
was  a 20-fold  increase  in  the  number  of  AIDS  cases  in  California.  In  the  nonmetropolitan  areas,  the 
number  of  AIDS  cases  in  late  1994  was  290  times  that  reported  in  1985. 

(Lewis  CE:  AIDS-related  experiences  of  primary  care  physicians  in  rural  California,  1995.  West  J Med  1996;  164: 
415-418) 


Since  1984,  about  every  two  years  we  have  surveyed 
random  samples  of  office-based  primary  care  physi- 
cians for  their  experiences  and  practices  relating  to  the 
acquired  immunodeficiency  syndrome  (AIDS)  in  Los 
Angeles,  California.  Each  of  these  telephone  surveys  has 
involved  from  200  to  1,000  physicians,  with  completion 
rates  ranging  from  60%  to  75%. 1-5  The  results  have  doc- 
umented the  gradual  increase  in  the  proportion  of  these 
physicians  caring  for  patients  infected  with  the  human 
immunodeficiency  virus  (HIV)  from  10%  in  19842  to 
42%  among  graduates  of  United  States  medical  schools 
and  20%  of  international  medical  graduates  in  1994.3 
These  studies  also  have  revealed  the  presence  of  a sub- 
stantial proportion  of  physicians  (about  a third)  who 
have  refused  to  accept  HIV-infected  but  asymptomatic 
patients  into  their  practice.4  The  refusal  to  provide  care 
has  been  found  to  be  more  prevalent  in  international 
medical  graduates,  many  of  whom  are  the  principal 
providers  of  care  to  those  subgroups  that  are  increasing- 
ly affected  by  the  epidemic.5 

Only  one  of  these  surveys  involved  the  entire  State  of 
California.2  It  compared  the  AIDS-related  experiences 
and  knowledge  of  1,000  physicians  from  four  areas:  Los 
Angeles,  San  Francisco,  other  metropolitan  counties, 
and  nonmetropolitan  counties  of  the  state.  A recent 
merger  of  AIDS  Education  and  Training  Centers 
(AETCs)  in  California  provided  a stimulus  to  reexamine 


the  experiences  of  primary  care  physicians  in  the  rural 
areas  of  California  as  of  mid- 1995  and  to  do  a needs 
assessment. 

As  of  December  1985,  there  were  3,759  cases  of 
AIDS  reported  from  the  58  counties  of  California  (AIDS 
Epidemiology,  Office  of  AIDS,  California  Department 
of  Health,  personal  communication);  this  had  grown  to 
79,256  in  December  1994,  or  a 21-fold  increase  in  nine 
years.6  At  the  beginning  of  1986,  3 cases  had  been 
reported  from  the  27  nonmetropolitan  areas;  923  were 
from  the  29  metropolitan  counties  other  than  Los 
Angeles  and  San  Francisco,  with  each  of  the  27  metro- 
politan counties  reporting  at  least  1 case  (Office  of 
AIDS,  oral  communication,  May  1995). 

Methods 

Based  on  the  data  available  on  the  number  of  AIDS 
cases  reported  by  each  county  in  California  to  the  state 
health  department  through  December  1994,  two  groups 
of  counties  were  created  for  the  purpose  of  sampling  and 
interviewing.  The  first  (A)  contained  all  nonmetropoli- 
tan counties  (n  = 18)  that  had  reported  fewer  than  30 
cases  since  the  onset  of  the  epidemic.  The  second  (B) 
contained  the  additional  9 nonmetropolitan  counties 
of  the  state;  they  reported  from  31  to  150  cases  during 
this  same  period.  Group  B also  contained  8 smaller  met- 
ropolitan counties  reporting  a similar  number  (31  to 
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150)  of  AIDS  cases,  for  a total  of  17  counties.  The  pop- 
ulation of  counties  in  group  A ranged  from  3,300  to 
37,000,  with  an  average  of  22,120.  In  group  B,  the  coun- 
ty populations  ranged  from  52,000  to  319,000,  with  an 
average  of  137,000.  As  of  June  1995,  in  the  21  metro- 
politan counties  of  the  state  (other  than  Los  Angeles  and 
San  Francisco),  the  number  of  cases  ranged  from  315 
to  6,319. 

A list  of  all  primary  care  physicians — general 
internists,  family  physicians,  and  general  practitioners — 
in  office-based  practice  in  the  counties  of  groups  A and 
B was  obtained  using  the  American  Medical  Association 
Master  List.  To  assess  different  aspects  of  the  HlV-relat- 
ed  experiences  of  these  physicians,  two  sampling 
approaches  were  used.  Of  the  18  rural  counties  in  group 
A,  6 were  selected  at  random,  and  100%  of  physicians  in 
these  6 counties  were  scheduled  for  interviews  (n  = 47). 
Among  the  17  counties  in  group  B.  a 20%  random  sam- 
ple of  physicians  was  chosen  (n  = 124). 

The  interview  schedule  contained  many  of  the  items 
included  in  the  previous  surveys.  Letters  were  sent  to  all 
physicians  in  groups  A and  B encouraging  their  partici- 
pation and  offering  a donation  of  $10  to  the  charity  of 
their  choice,  or  to  them,  as  a token  of  appreciation  for 
their  participation.  The  survey  was  conducted  by  the 
University  of  California,  Los  Angeles  (UCLA),  Institute 
for  Social  Survey  Research  in  April  and  May  of  1995. 

Results 

A substantial  proportion  of  the  initial  sample  (n  = 
171)  of  physicians  in  both  groups  A and  B was  no  longer 
in  practice  in  the  communities  in  which  they  were  listed 
(n  = 23,  13.4%).  Most  of  them  had  retired,  and  some  had 
moved  from  the  area.  Among  those  contacted,  82%  of 
eligible  practitioners  in  group  A (27/33)  and  70%  in 
group  B (81/115)  completed  interviews,  for  an  overall 
response  rate  of  73%,  or  108  of  148.  Unless  otherwise 
noted,  results  were  remarkably  similar  in  both  groups. 
Of  those  interviewed,  12%  were  women,  85%  were 
graduates  of  US  medical  schools,  and  35%  were  from 
one  of  the  five  schools  of  the  University  of  California. 
Physicians  in  both  groups  had  been  in  practice  for  12 
years  (median),  and  62%  had  been  in  practice  in  the  area 
at  the  time  of  the  initial  December  1985  report  on  the 
number  of  AIDS  cases  by  counties. 

In  all  but  one  of  the  nonmetropolitan  counties  in 
California,  those  physicians  interviewed  included  at 
least  one  who  had  cared  for  HIV-infected  patients.  One 
county  in  group  A,  with  a population  of  3,300,  had 
reported  three  cases  of  AIDS  to  the  state  health  depart- 
ment by  December  1995.  Two  of  these  persons  had  died. 


and  the  one  physician  interviewed  in  that  county  had  not 
seen  an  HIV-infected  patient.  In  all  other  counties  in 
group  A and  in  15  of  the  17  counties  in  group  B,  at  least 
one  interview  was  conducted  with  a physician  providing 
care  to  HIV-infected  patients.  In  fact,  in  1 1 of  the  total 
of  23  counties  where  interviews  were  completed,  all 
of  the  physicians  interviewed  reported  seeing  HIV- 
infected  patients. 

The  AIDS-related  experiences  of  these  physicians 
are  shown  in  Table  1 . Two  thirds  had  seen  a patient  who 
was  HIV-infected,  and  more  than  60%  had  served  or 
were  serving  as  the  primary  care  providers  of  one  or 
more  of  these  patients.  The  vast  majority  of  those  with 
such  patients  indicated  that  the  patients  had  progressed 
to  AIDS. 

When  asked,  “If  a patient  with  HIV  infection  came  to 
your  office,  either  one  you  diagnosed  or  who  came  to 
you  with  that  diagnosis,  would  you  accept  the  patient  for 
care  or  refer  the  patient  to  another  physician?”  all 
(100%)  of  those  caring  for  patients  with  HIV  infection 
and  37%  of  those  not  caring  for  such  patients  said  they 
would  accept  the  patient  for  care. 

It  has  been  suggested  that  a sexual  history  should 
include  the  following: 

• Whether  the  patient  has  sexual  intercourse; 

• With  men,  women,  or  both; 

• Number  of  partners; 

• History  of  a sexually  transmitted  disease;  and 

• If  any  partners  engaged  in  high-risk  activities. 

Less  than  10%  took  such  a history,  and  only  24%  of 
those  interviewed  took  a sexual  history  of  their  adult 
patients  that  included  the  number  and  sex  of  partners  and 
history  of  a sexually  transmitted  disease. 

Of  the  108  physicians,  85  (79%)  responded  affirma- 
tively to  the  question,  “Do  you  think  all  HIV-positive 
persons  should  be  reported  to  the  state  health  depart- 
ment, just  like  AIDS  patients?” 


TABLE  1 .-HIV-Related  Experiences  of  Physicians  in  California's 
Smaller  Communities 


Experience 

Croup  A 
(n  = 27) 

Croup  B 
(n  = 81) 

Total 

(n=  108) 

Response  rate,  % 

Have  seen  HIV+  patient, 

82 

70 

73 

No.  (%) 

Have  seen  an  AIDS  patient, 

20  (74) 

53  (65) 

73  (68) 

No.  (%) 

Serves  as  the  primary  care 
physician  for  an  HIV+ 

18(67) 

47  (58) 

65  (60) 

patient,  No.  (%) 

Have  seen  HIV+  patient  in 

17(63) 

53  (65) 

70  (65) 

past  6 months,  No.  (%)  . . 

12(44) 

32  (40) 

44(41) 

County  populations 

3,300- 

52,000- 

3,300- 

Ratio  of  living  cases  of  AIDS 
to  primary  care  physicians 
as  of  December,  1994, 

7,000 

319,000 

319,000 

No./No 

26/33 

847/620 

873/653 

AIDS  = acquired  immunodeficiency  syndrome,  HIV  = 
+ = positive. 

human  immunodeficiency  virus, 
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TABLE  2 .—Responses  of  Those  Having  and  Not  Having  HIV- 
Positive  (+)  Patients  in  Mid-1995,  % 


HIV+  Patients 


Question 

Have 

(n=70) 

Have  Not 
(n=38) 

Would  accept  HIV+  patients 

100 

37 

% of  all  patients  on  whom  a sexual  history 
is  taken,  median 

10 

4* 

Suggested  testing  to  patients 

100 

93* 

Have  other  patients  who  should 
be  tested 

56 

34f 

Interested  in  CME 

62 

46* 

CME  = continuing  medical  education,  HIV  = human  immunodeficiency  virus 

•Not  significant. 
txi=4.80,  P<  .05. 


Testing 

Whereas  87%  of  physicians  said  one  or  more  of  their 
patients  had  asked  to  be  tested,  there  was  a significant 
difference  in  the  reported  requests  from  patients  of  those 
physicians  providing  care  to  HIV-positive  patients 
(95%)  and  those  who  were  not  (71%;  \2  = 8.88,  P < .01, 
with  Yates’  correction).  Other  differences  between  those 
with  and  without  HIV-infected  patients  are  shown  in 
Table  2. 

Education 

Of  the  108  physicians,  60  (56%)  expressed  an  inter- 
est in  further  education  about  AIDS.  They  were  asked  in 
an  open-ended  question  what  forms  this  education 
should  (preferably)  take.  The  most  common  response 
was  lectures  (39  [65%])  and  audiovisual  materials  (12 
[20%]).  Comments  made  by  the  physicians  also  revealed 
the  nature  of  their  practice.  They  included,  “I  don’t  have 
time  to  read”  and  “I  can’t  possibly  get  away.”  One  sug- 
gested a loose-leaf  notebook  for  updating  treatment 
information.  Despite  its  availability  in  the  state,  no  one 
mentioned  the  use  of  a “hot-warm”  consultation  tele- 
phone line. 

Discussion 

Historical  data  on  the  growth  of  the  AIDS  epidemic 
in  California  may  serve  to  contrast  its  behavior  in  vari- 
ous areas  of  the  state. 

From  December  1985  to  December  1994,  in  the  two 
major  metropolitan  areas  of  California,6  a 12.5-fold 
increase  in  the  number  of  cases  occurred  in  San 
Francisco  (1,490  to  18,488)  and  a 20-fold  increase 
occurred  in  Los  Angeles  (1,352  to  27,886).  In  1994, 
however,  the  number  of  cases  in  nonmetropolitan  coun- 
ties was  more  than  290  times  that  reported  in  1985  (3  to 
877).  Growth  in  the  number  of  AIDS  cases  reported  has 
been  somewhat  slower  in  the  smaller  metropolitan  coun- 
ties of  the  state  (917  to  25,347,  a 27-fold  increase). 

The  magnitude  of  these  differential  growth  rates  may 
be  due  to  the  relative  rate  of  reporting  (and  diagnosis)  in 
the  early  years  of  the  epidemic,  their  relative  position  on 
the  epidemic  curve  of  growth,  migration,  or  simply 
noncompliance  with  reporting  requirements  in  the  mid- 


1980s.  The  fact  that  almost  80%  of  those  interviewed 
think  HIV-positive  tests  should  be  reported  to  the  state 
speaks  against  this  last  option.  Earlier  studies  that 
focused  on  Los  Angeles  have  indicated  that  perhaps 
40%  of  all  primary  care  physicians  are  involved  in  the 
care  of  HIV-infected  patients,  with  perhaps  another  20% 
saying  they  are  willing  to  do  so.3'5  In  the  least  populated 
counties  of  California,  however,  67%  of  primary  physi- 
cians are  providing  care,  with  another  20%  saying  they 
will  if  patients  present  themselves. 

As  shown  in  Table  1,  in  the  group  A counties,  26 
AIDS  patients  were  living  at  the  end  of  1994  in  areas 
where  33  primary  care  physicians  were  in  practice.  In 
group  B counties,  the  ratio  of  AIDS  patients  to  primary 
care  physicians  was  847  to  620.  This  is  in  contrast  to  the 
Los  Angeles  area  where  there  are  17,907  patients  with 
AIDS  and  4,097  office-based  primary  care  physicians. 

In  less  than  two  decades  since  the  initial  cases  were 
reported  in  Los  Angeles,7  AIDS  has  now  reached  the 
most  remote  areas  of  California.  Moreover,  in  contrast  to 
the  urban  area  of  Los  Angeles  County  where  only  35% 
of  primary  care  office-based  physicians  have  seen  these 
patients,  almost  twice  as  many  (67%)  similar  practition- 
ers in  the  nonmetropolitan  areas  of  the  state  are  provid- 
ing care.  Also,  none  of  the  factors  observed  in  previous 
studies  in  Los  Angeles  served  to  differentiate  those  rural 
physicians  who  would  or  would  not  accept  these 
patients:  age,  sex,  or  school  of  graduation  (US  or  inter- 
national).2'5 

The  limitations  of  the  findings  of  this  survey  relate  to 
the  sites,  the  response  rate  (72%),  and  the  veracity  of 
physicians’  reports.  The  state  health  department  indi- 
cates that  AIDS  has  been  reported  by  all  but  one 
California  county.  Presumably  the  experiences  reported 
by  physicians  in  this  survey  reflect  this  distribution. 

Only  one  other  report  of  the  HIV-related  practice 
experiences  of  primary  care  physicians  in  rural  areas  has 
been  published.  In  that  report,  a questionnaire  was 
mailed  to  132  members  of  the  Vermont  Academy  of 
Family  Physicians:  106  responded,  57%  of  whom  said 
they  were  caring  for  an  asymptomatic  HIV-positive 
patient.  In  Vermont,  a total  of  232  cases  of  AIDS  have 
been  reported  as  of  1995,  of  whom  140  are  still  living.8 

Why  would  small-town  physicians  be  twice  as  will- 
ing to  accept  HIV-positive  patients  as  those  in  a mega- 
lopolis? Perhaps  this  is  because  there  are  so  few  of  them 
in  any  area,  a limited  number  of  colleagues  are  available 
to  “refer”  these  persons  to,  and  there  is  more  stigma 
associated  with  being  known  as  a “refuser  of  care.” 
Perhaps  it  is  related  to  differences  in  their  willingness  to 
accept  the  Hippocratic  oath  as  more  than  a hollow  exer- 
cise, or  perhaps  familiarity  fails  to  breed  contempt. 

The  quality  of  the  sexual  history  taking  by  smaller 
community  physicians  was  poor,  but  no  worse  than  in 
metropolitan  areas.  Because  detailed  questions  regard- 
ing the  management  of  HIV-infected  patients  were  not 
included,  we  can  infer  nothing  about  the  quality  of  care 
provided  from  this  survey.  Also,  this  study  provides 
practitioners’  perspective;  no  information  is  available 
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from  potential  patients  on  the  lack  of  access  to  care. 
Those  providing  care  to  HIV-infected  patients  were 
interested  in  more  education,  but  their  comments 
revealed  the  challenges  facing  those  who  would  provide 
effective  education  that  actively  involves  the  learner. 

Of  our  series  of  reports  on  the  HIV-related  experi- 
ences and  attitudes  of  primary  care  physicians  over  the 
past  decade,  this  is  the  most  optimistic.  But  what  will 
happen  if  these  physicians  retire  early  because  of  the 
frustrations  they  currently  experience?  Although  their 
numbers  may  decrease,  the  number  of  HIV-infected  per- 
sons seeking  or  requiring  care  will  continue  to  grow. 
Clearly  AIDS  is  not  a disease  of  our  urban  areas;  it  has 
spread  to  the  most  remote  areas  of  the  Golden  State  and 
in  all  probability  those  of  the  entire  United  States. 

In  the  early  days  of  AIDS  continuing  medical  educa- 
tion, as  provided  by  the  AETCs  and  funded  by  the 
Division  of  Medicine  of  the  Health  Resources  and 
Services  Administration,  the  emphasis  was  on  the  tradi- 
tional lecture  or  grand  rounds  approach.  More  recently, 
clinical  hands-on  training  has  been  emphasized.1'  With 
the  recognition  that  15  years  into  the  epidemic,  ocular 
and  neurologic  complications  are  developing  that  are 
known  to  be  common,  some  AETCs,  such  as  that  at 
UCLA,  have  developed  clinical  training  opportunities 
for  office-based  ophthalmologists  and  neurologists  to 
treat  these  patients  under  the  guidance  of  experts.  To 
date,  these  sessions  at  UCLA  have  been  oversubscribed. 

Offering  programs  for  rural  primary  care  physicians 
through  recently  developed  distance  learning  technolo- 


gies would  seem  to  be  the  next  step,  based  on  the  data 
presented.  This  step  may  never  be  taken,  however, 
because  funding  for  all  professional  education  related  to 
AIDS  is  proposed  for  reduction  or  elimination  in 
Congress.  In  the  debates  as  to  the  worthiness  of  the  seg- 
ment of  humanity  affected,  some  of  our  political  leaders 
have  expressed  negative  opinions.  The  outcomes  of 
these  debates  over  funding  will  send  a message  to  the 
American  people. 
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Role  of  Nitric  Oxide  in  Progression  and 
Regression  of  Atherosclerosis 

JOHN  P.  COOKE,  MD,  PhD,  Stanford,  California 

This  article  is  based  on  a paper  presented  at  the  annual  meeting  of  the  Western  Association  of  Physicians 

in  Carmel,  California,  February  1995. 

Endothelium-derived  nitric  oxide  is  a potent  endogenous  vasodilator  that  is  derived  from  the  metab- 
olism of  L-arginine.  This  endothelial  factor  inhibits  circulating  blood  elements  from  interacting  with 
the  vessel  wall.  Platelet  adherence  and  aggregation  as  well  as  monocyte  adherence  and  infiltration 
are  opposed  by  this  paracrine  substance.  By  virtue  of  these  characteristics,  endothelium-derived  nitric 
oxide  inhibits  atherogenesis  in  animal  models  and  may  even  induce  regression. 

(Cooke  JP:  Role  of  nitric  oxide  in  progression  and  regression  of  atherosclerosis.  West  j Med  1996;  164:419-424) 


The  endothelium  of  the  blood  vessel  wall  is  a 
diaphanous  tissue  only  one  cell  layer  thick.  Despite 
its  delicate  appearance,  the  endothelium  is  a potent  reg- 
ulator of  vascular  tone  and  structure  by  virtue  of  the 
panoply  of  paracrine  factors  it  produces.  One  of  these 
paracrine  substances  is  endothelium-derived  relaxing 
factor  (EDRF).  The  seminal  article  reporting  the  discov- 
ery of  EDRF  was  published  in  1980  by  Furchgott  and 
Zawadski,  who  speculated  that  it  was  a prostanoid 
metabolite  of  lipoxygenase.1  Endothelium-derived  relax- 
ing factor  is  now  known  to  be  nitric  oxide  (NO).2,3  In 
physiologic  conditions,  this  molecule  has  a short  half- 
life  (measured  in  fractions  of  a second)  unless  it  is 
bound  to  a carrier  molecule,  such  as  a thiol.  Indeed,  evi- 
dence indicates  that  EDRF  may  be  released  in  the  form 
of  a nitrosothiol.4  Nitric  oxide  is  derived  from  the  activ- 
ity of  the  enzyme  NO  synthase,  which  oxidizes  L-argi- 
nine to  yield  L-citrulline  and  NO.5  Nitric  oxide  is  the 
most  potent  endogenous  vasodilator  known  and  exerts 
its  actions  in  the  same  manner  as  other  nitrovasodilators 
such  as  nitroglycerin.6  The  NO  moiety  of  nitrovasodila- 
tors activates  soluble  guanylyl  cyclase  within  the  vascu- 
lar smooth  muscle,  leading  to  the  production  of  cyclic 
guanosine  monophosphate  (cGMP).  This  cyclic  nucleo- 
tide is  the  second  messenger  for  the  action  of  NO,  and  it 
activates  cGMP-dependent  proteins  that  mediate  vascu- 
lar smooth  muscle  relaxation. 

Nitric  oxide  is  released  when  specific  receptors  on 
the  endothelium  are  occupied  by  their  respective  ago- 
nists, many  of  which  circulate  in  the  bloodstream.  These 
agonists  include  thrombin  and  adenosine  diphosphate 
released  by  aggregating  platelets.7'9  When  the  endotheli- 


um is  intact,  adenosine  diphosphate  and  thrombin 
induce  endothelium-dependent  vasodilation.  This  re- 
sponse increases  blood  flow  and  inhibits  the  propagation 
of  platelet  thrombus.  Nitric  oxide  also  directly  inhibits 
platelet  reactivity.1013  Endothelium-derived  NO  and 
exogenous  nitrovasodilators  increase  platelet  cGMP, 
which  has  the  effect  of  inhibiting  platelet  adherence  and 
aggregation.  There  are  also  endothelial  receptors  for  a 
number  of  vasoconstrictor  substances  such  as  serotonin, 
norepinephrine,  vasopressin,  and  endothelin. 14,15  When 
the  endothelial  receptors  are  occupied  by  these  agonists, 
NO  is  released,  thereby  attenuating  the  vasoconstriction 
to  these  agents.  The  endothelium  tends  to  maintain  vas- 
cular patency  by  halting  the  response  to  vasoconstrictors 
and  by  inhibiting  platelet  adherence  and  aggregation.  In 
the  presence  of  the  endothelium,  therefore,  these  vaso- 
constrictors cause  mild  vasoconstriction  or  even  vasodi- 
lation; in  the  absence  of  a healthy  endothelium,  these 
agents  act  unopposed  on  the  vascular  smooth  muscle, 
causing  greater  vasoconstriction.  This  is  a homeostatic 
mechanism  during  traumatic  arterial  injury;  the  loss  of 
endothelial  influence  facilitates  platelet  plug  formation 
and  vasoconstriction,  thereby  promoting  hemostasis. 
This  becomes  a pathophysiologic  mechanism  when  the 
endothelium  is  dysfunctional  due  to  a systemic  disorder 
(hyperlipidemia).  Platelet  adherence  to  the  dysfunction- 
al endothelium  promotes  thrombosis  and  the  growth  of 
vascular  lesions. 

The  endothelium  responds  to  physical  forces  and  to 
humoral  substances.  As  blood  flow  increases  through  a 
conduit  vessel,  the  vessel  increases  in  diameter.16  This 
flow-mediated  vasodilation  requires  the  integrity  of  the 
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ABBREVIATIONS  USED  IN  TEXT 

cGMP  = cyclic  guanosine  monophosphate 
EDRF  = endothelium-derived  relaxing  factor 
MCP-1  = monocyte  chemotactic  protein 
NO  = nitric  oxide 

NZW  = New  Zealand  white  [rabbits] 


endothelium.17  In  most  vessels,  flow-mediated  vasodila- 
tion is  largely  due  to  the  release  of  endothelium-derived 
NO,  although  prostacyclin,  endothelium-derived  hyper- 
polarizing  factor,  and  other  substances  may  contribute  in 
some  circulations.18'20  Flow-mediated  vasodilation 
allows  the  vessel  to  accommodate  to  increases  in  blood 
flow  and  normalizes  endothelial  shear  stress.  The  ability 
of  the  endothelium  to  sense  and  to  respond  to  changes  in 
flow  allows  the  vessel  to  respond  rapidly  to  local 
changes  in  hemodynamics.  The  signal  transduction 
mechanism  by  which  the  endothelium  senses  and 
responds  to  flow  is  still  poorly  understood,  but  the 
cytoskeleton  and  specific  ionic  channels  likely  play  a 
role.21-22  Long-term  increases  in  blood  flow  (such  as  with 
arteriovenous  fistula  or  with  regular  exercise)  increase 
the  expression  of  endothelial  NO  synthase  and  are  asso- 
ciated with  an  enhancement  of  endothelium-dependent 
relaxation.23,24  The  effect  of  ongoing  exercise  to  enhance 
the  expression  of  NO  synthase  may  explain  in  part  the 
reduction  in  vascular  events  incurred  by  persons  partak- 
ing regularly  of  vigorous  physical  activity.25 

Nitric  Oxide — A Potent  Inhibitor  of 
Platelet  and  Leukocyte  Reactivity 

Nitric  oxide  is  not  only  a potent  vasodilator  but  has 
substantial  effects  on  circulating  blood  elements.  Like 
other  NO  donors,  endothelium-derived  NO  inhibits 
platelet  adherence  and  aggregation.  After  being  incubat- 
ed in  vitro  with  endothelial  cells,  human  platelets  are 
less  able  to  aggregate.1013  This  effect  persists  even  after 
the  endothelial  cells  are  pretreated  with  aspirin  to  inhib- 
it their  production  of  prostacyclin,  a known  antagonist  of 
platelet  reactivity.  This  persisting  inhibition  of  platelet 
aggregation  is  due  to  the  effects  of  endothelial-derived 
NO  because  the  inhibition  of  platelet  aggregation  is 
associated  with  increases  in  platelet  cGMP,  and  the 
effects  of  endothelial  cells  can  be  abolished  by  antago- 
nists of  NO  action. 

It  has  been  shown  experimentally  that  as  platelets 
make  one  circuit  through  the  coronary  microvasculature, 
they  are  “conditioned”  by  the  endothelium. 26  Platelet- 
rich  plasma  was  administered  to  the  coronary  artery  per- 
fusate of  an  isolated  Langendorf  heart  preparation. 
Subsequently,  the  platelets  were  collected  in  the  coro- 
nary sinus  effluent.  When  acetylcholine  was  added  to 
the  perfusate  to  stimulate  the  release  of  endothelium- 
derived  NO,  there  was  a substantial  increase  in  cGMP  in 
the  platelets  traversing  the  coronary  microcirculation. 
Moreover,  these  platelets  manifested  diminished  aggre- 
gatory  responses  to  adenosine  diphosphate  as  measured 
by  platelet  aggregometry.  These  effects  could  be 


blocked  by  coinfusion  of  NO-synthase  antagonists.  The 
data  suggest  that  endothelium-derived  NO  released  by 
the  microvascular  endothelium  increases  platelet  cGMP 
and  diminishes  platelet  reactivity. 

In  this  way,  normal  endothelium  suppresses  platelet 
reactivity;  dysregulation  of  the  endothelium  is  likely 
associated  with  a greater  tendency  for  platelet  adherence 
and  aggregation.  Indeed,  preliminary  studies  from  our 
laboratory  indicate  that  platelet  aggregability  is 
enhanced  in  hypercholesterolemic  persons;  this  abnor- 
mal platelet  reactivity  can  be  reversed  by  the  oral  admin- 
istration of  the  NO  precursor  L-arginine. 

Nitric  oxide  also  inhibits  leukocyte  adherence.  This 
effect  of  NO  was  first  observed  in  models  of  ischemia- 
reperfusion.27-28  When  the  coronary  artery  of  an  experi- 
mental animal  is  ligated,  this  induces  ischemia  of  the 
myocardium  served  by  that  vessel.  When  the  ligature  is 
released,  the  ensuing  reperfusion  is  associated  with  a 
myocardial  injury  that  is  initiated  by  the  adherence  and 
infiltration  of  neutrophils  and  the  concomitant  release  of 
oxygen-derived  free  radicals.  The  adherence  of  leuko- 
cytes and  subsequent  reperfusion  injury  can  be  marked- 
ly inhibited  by  the  simultaneous  perfusion  of  the 
coronary  artery  by  sodium  nitrite  or  other  exogenous 
NO  donors.27,28  Alternatively,  reperfusing  the  coronary 
artery  with  solutions  containing  the  NO  precursor  (l- 
arginine)  restores  endogenous  NO  activity  and  also 
inhibits  neutrophil  adherence  and  infiltration.29 

A profound  influence  of  NO  on  leukocyte-vessel 
wall  interactions  has  been  observed  in  other  experimen- 
tal models.  Using  videomicroscopy,  the  “rolling”  of 
leukocytes  may  be  observed  along  the  wall  of  small 
venules.  This  “rolling”  represents  a transient  adherence 
of  the  leukocyte  to  the  vessel  wall  due  to  the  interaction 
of  adhesion  molecules  and  their  ligands  on  the  surface  of 
the  endothelium  and  the  leukocyte.  Occasionally  the 
leukocytes  become  firmly  adherent  and  infiltrate  the 
vessel  wall.  When  these  small  vessels  are  perfused  with 
antagonists  of  NO  synthase  (to  inhibit  the  elaboration  of 
NO),  the  number  of  leukocytes  that  are  rolling  and  those 
that  become  firmly  adherent  is  greatly  increased.30  This 
increased  activation  of  endothelial-leukocyte  interaction 
can  be  reversed  by  perfusing  the  vessels  with  the  NO 
precursor,  L-arginine.  These  investigations  suggest  that 
NO  is  a potent  modulator  of  leukocyte-vessel  wall  inter- 
actions. The  mechanism  by  which  NO  inhibits  leukocyte 
adherence  and  infiltration  is  under  investigation.  There 
is  evidence  that  NO  may  inhibit  the  expression  or  activ- 
ity of  certain  adhesion  molecules  or  chemotactic  pro- 
teins (or  both)  involved  in  these  processes.31-32 

Effects  on  Vascular  Growth 

Nitric  oxide  also  modulates  the  growth  of  vascular 
smooth  muscle  cells.  In  vitro,  NO  donors  inhibit  the  pro- 
liferation of  vascular  smooth  muscle  cells;  this  effect  is 
mimicked  by  the  exogenous  administration  of  8-bromo- 
cGMP,  a stable  analogue  of  the  second  messenger  of  NO 
action.33  Other  agents  such  as  atrial  natriuretic  peptide 
that  increase  the  intracellular  levels  of  cGMP  also  inhibit 
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TABLE  1 —Antiatherogenic  Interventions— Association  With 
Nitric  Oxide  Activity 


Intervention  Example 

Angiotensin-converting  enzyme  inhibitors Captopril 

Calcium-entry  antagonists Diltiazem,  nifed- 

ipine, verapamil, 
felodipine 

HMG  CoA-reductase  inhibitors Lovastatin 

Antioxidants Probucol,  super- 

oxide dismutase 

High-density-lipoprotein  cholesterol  infusion  ... 

Diet Fish  oil,  arginine 

HMG  CoA  = 3-hydroxy-3-methylglutaryl  coenzyme  A 


the  proliferation  of  vascular  smooth  muscle  cells  in  cul- 
ture.34 Does  NO  inhibit  the  proliferation  of  vascular 
smooth  muscle  cells  in  vivo?  Some  initial  studies  indicate 
that  it  does  indeed  play  an  important  role  in  controlling 
vascular  growth.  In  a number  of  disease  states  where 
the  release  of  NO  is  reduced  or  abolished,  such 
as  restenosis,  hypercholesterolemia,  and  hypertension, 
there  is  an  increase  in  the  proliferation  of  vascular  smooth 
muscle  cells  within  the  media  and  the  intima.  Evidence 
from  our  laboratory  and  others  indicates  that  by  aug- 
menting the  release  of  endogenous  NO,  vascular  smooth 
muscle  proliferation  can  be  inhibited  in  these  disease 
states.  By  experimentally  enhancing  vascular  NO  activity 
(by  the  oral  administration  of  arginine  or  by  the  direct 
transfer  of  the  gene  for  NO  synthase  into  the  vessel  wall), 
myointimal  hyperplasia  is  reduced  after  balloon  angio- 
plasty in  experimental  models  of  restenosis.3S'37 

Restoration  of  Nitric  Oxide  Activity 
in  Vascular  Disease 

The  proliferation  of  vascular  smooth  muscle  cells, 
monocyte  adherence  and  infiltration,  and  platelet  adher- 
ence and  aggregation  are  key  processes  involved  in 
atherogenesis.  Because  endothelium-derived  NO  in- 
hibits each  of  these  processes,  we  have  proposed  that 
NO  is  an  endogenous  antiatherogenic  molecule. 38,39 
Therefore,  atherogenesis  would  be  promoted  by  an 
endothelial  injury  or  alteration  that  results  in  a reduction 
in  NO  activity  (such  as  that  which  occurs  in  hypercho- 
lesterolemia). 

If  a reduction  in  NO  activity  promotes  atherogenesis, 
a restoration  of  NO  activity  might  be  expected  to  retard 
the  progression  of  the  disease. 

Endothelial  Dysfunction  Is  Reversible 

We  reasoned  that  if  we  could  increase  the  synthesis 
of  NO  by  vessel  walls,  a number  of  key  processes  in  ath- 
erosclerosis would  be  inhibited  and  progression  of  the 
disease  halted.  We  first  showed  that  the  endothelial  dys- 
function induced  by  hypercholesterolemia  could  be 
reversed  by  the  administration  of  the  NO  precursor,  L- 
arginine.40'42  New  Zealand  white  (NZW)  rabbits  were  fed 
normal  chow  or  a high-cholesterol  diet.  After  eight 
weeks,  the  animals  received  an  intravenous  infusion  of 
L-arginine  or  an  excipient  (normal  saline  solution)  over 


one  hour.  After  the  infusion,  NO-dependent  vasodilation 
of  the  hindlimb  resistance  vessels  was  stimulated  by 
intra-arterial  infusions  of  acetylcholine  (which  stimu- 
lates muscarinic  receptors  on  the  endothelium  to  release 
NO).  As  expected,  NO-dependent  vasodilation  in  the 
hypercholesterolemic  animals  receiving  normal  saline 
solution  was  more  inhibited  than  in  animals  fed  a normal 
diet.  By  contrast,  hypercholesterolemic  animals  receiv- 
ing the  L-arginine  infusion  demonstrated  normal  NO- 
dependent  vasodilation.40  Subsequently,  thoracic  aortas 
were  harvested  from  these  animals  for  studies  of  NO- 
dependent  vasodilation  in  vitro.  Vascular  rings  of 
thoracic  aortas  from  hypercholesterolemic  animals 
relaxed  normally  to  the  endothelium-independent 
vasodilator  nitroglycerin.  By  contrast,  NO-dependent 
vasodilation  to  acetylcholine  was  inhibited  in  the  hyper- 
cholesterolemic animals  receiving  the  saline  infusion, 
but  normalized  in  those  animals  receiving  the  infusion 
of  L-arginine.41 

We  confirmed  these  observations  in  hypercholes- 
terolemic humans.42  Previously  we  had  demonstrated  an 
endothelial  dysfunction  in  the  forearm  resistance  vessels 
of  otherwise  healthy  young  humans  with  hypercholes- 
terolemia.43 We  assessed  endothelium-dependent  and 
endothelium-independent  vasodilation  of  the  forearm 
vasculature  using  plethysmography.  Intra-arterial  infu- 
sions of  sodium  nitroprusside  increased  forearm  blood 
Bow  in  normal  and  hypercholesterolemic  subjects  to  the 
same  degree.  By  contrast,  vasodilation  was  reduced  in 
hypercholesterolemic  humans  in  response  to  intra-arter- 
ial methacholine  (which  stimulates  the  release  of 
endothelium-derived  NO).  The  methacholine  response 
became  normal  following  the  infusion  of  L-arginine.  The 
effects  of  L-arginine  were  likely  due  to  its  metabolism  to 
NO,  because  its  effects  are  not  mimicked  by  D-arginine 
(which  is  not  a substrate  for  NO  synthase).  We  have 
observed  similar  beneficial  effects  of  L-arginine  infu- 
sions in  reversing  the  endothelial  dysfunction  associated 
with  transplantation  atherosclerosis.44  Moreover,  argi- 
nine does  not  alter  endothelium-independent  responses 
in  hypercholesterolemic  animals  or  humans. 

The  restoration  of  endothelium-dependent  vasodila- 
tion by  arginine  may  be  caused  by  an  enhanced  synthe- 
sis of  NO.  This  implies  that  hypercholesterolemia 
induces  an  abnormality  in  the  enzyme  NO  synthase,  an 
impairment  in  arginine  transport,  or  an  alteration  in  argi- 
nine metabolism  by  other  intracellular  pathways. 
Alternatively,  arginine  may  have  an  indirect  effect  (such 
as  reducing  NO  degradation  by  superoxide  anion).  This 
last  mechanism,  however,  would  not  explain  our  obser- 
vation that  the  ex  vivo  generation  of  nitrogen  oxides  is 
increased  in  the  thoracic  aorta  of  hypercholesterolemic 
animals  receiving  dietary  arginine  (discussed  later). 

Evidence  That  Nitric  Oxide 
Inhibits  Atherogenesis 

Having  shown  that  vascular  NO  activity  could  be 
normalized  in  persons  and  animals  with  hypercholes- 
terolemia, we  then  postulated  that  a sustained  improve- 
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Figure  1. — After  10  weeks  of  a 0.5%  cholesterol  diet,  40%  of  the  surface  area  of  the  thoracic  aorta  of  New  Zealand  white  rabbits  was 
involved  by  intimal  lesions  (arrows;  A).  In  contrast,  in  animals  fed  a high-cholesterol  diet  supplemented  with  dietary  arginine,  surface 
area  of  the  lesions  was  reduced  by  75%  (B)  (from  Cooke  et  alJ8). 


ment  in  NO  release  would  inhibit  atherogenesis.38-45  This 
hypothesis  was  supported  indirectly  by  previous  obser- 
vations that  all  known  agents  that  suppressed  atherogen- 
esis also  enhanced  NO-dependent  vasodilation,  where 
this  had  been  assessed  (Table  1 ).  To  test  this  hypothesis, 
we  placed  NZW  rabbits  on  a normal  or  high-cholesterol 
diet;  some  of  the  animals  on  the  high-cholesterol  diet 
also  received  a sixfold  increase  in  dietary  arginine  (or 
methionine,  to  control  for  changes  in  nitrogen  and 
caloric  balance).  The  supplemental  dietary  arginine  did 
not  alter  the  lipid  profile  nor  any  hemodynamic  values  in 
the  hypercholesterolemic  animals;  the  only  difference 
between  the  hypercholesterolemic  groups  was  that  plas- 
ma arginine  levels  were  doubled  in  the  animals  receiving 
dietary  arginine.  At  ten  weeks,  the  thoracic  aorta  and 
coronary  arteries  were  harvested  for  studies  of  vascular 
reactivity  and  histomorphometry.  In  vitro,  the  contrac- 
tions to  norepinephrine  were  not  different  between 
groups  (there  are  no  adrenergic  receptors  on  the 
endothelium  of  rabbit  thoracic  aortas;  the  effect  of  nor- 
epinephrine on  the  vessel  wall  is  mediated  solely  by 
a,-adrenergic  receptors  on  the  vascular  smooth  muscle). 
There  was  also  no  difference  between  groups  in 
endothelium-independent  relaxations  to  sodium  nitro- 
prusside.  As  expected,  NO-dependent  vasodilation 
to  acetylcholine  was  inhibited  in  the  hypercholes- 
terolemic animals  receiving  the  excipient.  By  contrast, 
hypercholesterolemic  animals  receiving  L-arginine 
had  an  improvement  in  NO-dependent  vasodilation 
to  acetylcholine. 

The  improvement  in  vascular  NO  activity  had  a strik- 
ing effect  on  vascular  structure.  Lesion  surface  area  was 
reduced  by  about  75%  in  the  thoracic  aortas  from  hyper- 
cholesterolemic animals  (Figure  1 ).38  In  the  coronary 
arteries,  lesions  were  observed  in  all  hypercholes- 
terolemic animals  receiving  the  excipient,  but  were 
pristine  in  those  hypercholesterolemic  animals  receiv- 
ing arginine.45 

We  are  investigating  the  mechanism  of  this  striking 
antiatherogenic  effect  of  NO.  It  appears  to  be  due  in  part 


to  the  effect  of  endogenous  NO  to  inhibit  monocyte 
adherence  to  the  endothelium  in  hypercholesterolemic 
animals.46  We  have  observed  that  after  only  two  weeks  of 
a high-cholesterol  diet,  the  thoracic  aorta  of  hypercho- 
lesterolemic animals  has  increased  adhesiveness  for 
mononuclear  cells,  as  demonstrated  by  a functional 
binding  assay  in  vitro.  Segments  of  thoracic  aorta  are 
placed  in  culture  medium  and  incubated  with  monocy- 
toid  cells  or  with  mononuclear  cells  isolated  from  the 
blood  of  normocholesterolemic  rabbits.  After  15  min- 
utes, nonadherent  cells  are  washed  away  with  fresh 
medium  and  the  number  of  bound  cells  enumerated 
using  videomicroscopy.  Substantially  more  monocytes 
adhere  to  the  thoracic  aortas  from  hypercholesterolemic 
rabbits  (a  threefold  increase  in  the  number  of  adherent 
cells).  The  number  of  adherent  cells  is  reduced  in  tho- 
racic aortas  from  hypercholesterolemic  animals  receiv- 
ing dietary  arginine.  This  is  associated  with  an  increase 
in  the  release  of  NO  from  these  tissues.  By  contrast, 
when  nitroarginine  (an  antagonist  of  NO  synthase)  is 
administered  to  animals  with  normal  cholesterol  levels, 
the  number  of  adherent  cells  is  dramatically  increased. 
Thus,  reductions  in  NO  activity  by  hypercholes- 
terolemia, or  the  inhibition  of  NO  synthesis,  is  associat- 
ed with  increased  monocyte-endothelial  cell  binding. 

This  effect  of  NO  on  endothelial  adhesiveness  for 
monocytes  is  likely  due  to  its  inhibition  of  adhesive  gly- 
coproteins or  chemokines  mediating  endothelial-mono- 
cyte interaction.  Accumulating  evidence  indicates  that 
hypercholesterolemia  imposes  an  oxidative  stress  on 
endothelial  cells.  This  alteration  in  the  endothelial  redox 
state  activates  specific  transcriptional  pathways  that 
induce  the  expression  of  oxidant-responsive  genes.47 
These  genes  encode  proteins  such  as  vascular  cell  adhe- 
sion molecule  (VCAM-1)  and  monocyte  chemotactic 
protein  (MCP-1),  molecules  that  mediate  monocyte 
binding  to  the  endothelium.  We  postulate  that  endotheli- 
um-derived NO  interferes  with  the  activation  of  these 
transcriptional  pathways  by  modulating  the  endothelial 
redox  state.  Nitric  oxide  is  known  to  suppress  the  elabo- 
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ration  of  oxygen-derived  free  radicals  by  neutrophils, 
probably  by  inactivating  oxidative  enzymes  that  gener- 
ate superoxide  anion.48  Nitric  oxide  likely  exerts  an 
inhibitory  effect  as  well  on  endothelial  oxidative 
enzymes.  We  and  others  have  found  that  hypercholes- 
terolemia causes  endothelial  cells  to  generate  superoxide 
anion49;  this  effect  of  hypercholesterolemia  can  be  mim- 
icked by  antagonism  of  NO  synthase50  and  can  be  sup- 
pressed by  exogenous  NO  donors  or  by  the  enhancement 
of  endogenous  NO  activity.51  Our  preliminary  studies  in 
cell  culture  and  in  vivo  reveal  that  the  effect  of  NO  to 
suppress  endothelial  generation  of  superoxide  anion  is 
associated  with  a decrease  in  NFi<B-mediated  expres- 
sion of  MCP- 1 and  a parallel  suppression  of  monocyte 
binding  to  the  endothelium. 

Regression  and  Progression — 

Dependency  on  Nitric  Oxide 

At  this  point,  we  had  found  that  by  enhancing  vascu- 
lar NO  activity  we  could  suppress  the  development 
of  atherogenesis.  An  important  question  remained 
unanswered,  however:  in  the  presence  of  preexisting 
endothelial  dysfunction  and  vascular  disease,  can  the 
administration  of  arginine  restore  NO  activity  and  slow 
the  progression  of  disease  (or  even  induce  regression)? 

We  have  performed  preliminary  studies  to  address 
this  question.51  We  administered  normal  or  high-choles- 
terol chow  to  NZW  rabbits  for  ten  weeks.  At  this  time, 
30%  to  40%  of  the  thoracic  aorta  is  involved  by  lesions, 
and  there  is  reduced  NO  activity,  as  manifested  by  atten- 
uated endothelium-dependent  relaxations.  Arginine  was 
then  added  to  the  0.5%  cholesterol  diet  of  half  of  the  ani- 
mals. At  10,  14,  18,  and  23  weeks  into  the  experimental 
protocol,  the  thoracic  aorta  was  harvested  for  studies  of 
vascular  reactivity  and  histomorphometry.  Administering 
arginine  restored  NO  activity  in  most  animals  at  14  and 
18  weeks.52  This  effect  was  associated  with  an  apparent 
regression  of  disease.  By  contrast,  hypercholesterolemic 
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Figure  2. — Nitric  oxide  (NO)  is  an  endogenous  antiatherogenic 
molecule.  In  addition  to  being  a potent  vasodilator,  it  may  inhibit 
a number  of  key  processes  in  atherogenesis,  including  vascular 
smooth  muscle  proliferation,  platelet  adherence  or  aggregation, 
the  generation  of  oxygen-derived  free  radicals,  and  monocyte 
adherence  and  infiltration  (possibly  by  inhibiting  the  expression 
or  activity  of  endothelial  adhesion  molecules  or  chemotactic  pro- 
teins). 


animals  receiving  the  excipient  had  a progression  of  dis- 
ease. By  23  weeks,  administering  arginine  was  no  longer 
enough  to  restore  NO  activity  in  most  animals  receiving 
supplementation:  in  these  animals,  lesion  surface  area 
progressed.  In  a few  animals,  however,  administering 
dietary  arginine  maintained  vascular  NO  activity  at  nor- 
mal levels;  these  “responders”  enjoyed  continued  regres- 
sion. Preliminary  studies  indicate  that  these  effects  of  NO 
may  be  mediated  by  the  suppression  of  redox-sensitive 
transcriptional  pathways  activating  MCP- 1 . 

To  conclude,  restoring  NO  activity  reduced  mono- 
cyte adhesion  and  accumulation  in  the  vessel  wall.  The 
explanation  for  the  apparent  regression  remains  undeter- 
mined, but  may  include  either  or  both  an  effect  of  NO  on 
the  elaboration  of  chemokines  and  adhesion  molecules 
mediating  the  influx  of  monocytes  or  the  efflux  of  lipid- 
laden macrophages.  Apoptosis  of  cells  contributing  to 
lesion  growth  is  another  mechanism  by  which  NO  could 
mediate  lesion  regression. 

Summary 

The  cumulative  data  indicate  that  NO  is  an  endoge- 
nous antiatherogenic  molecule  by  virtue  of  its  effects 
to  inhibit  monocyte  adherence,  platelet  aggregation, 
and  vascular  smooth  muscle  proliferation  (Figure  2). 
These  salutary  effects  of  NO  may  be  mediated  by  its 
effect  in  modifying  the  endothelial  redox  state,  as  well 
as  increasing  intracellular  cGMP  levels.  The  impairment 
of  NO  activity  by  hypercholesterolemia,  diabetes  melli- 
tus,  or  hypertension  likely  plays  a role  in  the  initiation 
of  atherosclerosis.  Recent  insights  into  endothelial  biol- 
ogy suggest  a new  paradigm  for  atherosclerosis,  where 
modulation  of  the  endothelial  redox  state  plays  a major 
role  in  the  expression  of  genes  related  to  atherogenesis. 
It  is  likely  that  these  basic  insights  regarding  mecha- 
nisms of  atherogenesis  will  lead  to  new  therapeutic 
strategies  to  halt  the  progression,  or  induce  the  regres- 
sion, of  atherosclerosis. 
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This  discussion  was  selected  from  the  weekly  Grand  Rounds  in  the  Department  of  Medicine,  University  of 
Washington  School  of  Medicine,  Seattle.  It  has  been  edited  by  Scott  Ramsey,  MD,  Chief  Medical  Resident;  Henry 
Rosen,  MD,  Professor  and  Associate  Chair;  and  Paul  G.  Ramsey,  MD,  Professor  and  Chair  of  the  Department 
of  Medicine. 

Atrial  fibrillation,  a common  arrhythmia,  is  responsible  for  considerable  cardiovascular  morbidity.  Its 
management  demands  more  than  antiarrhythmic  therapy  alone,  but  must  address  the  causes  and 
consequences  of  the  arrhythmia.  Although  remediable  causes  are  infrequently  found,  a thorough 
search  for  associated  heart  disease  or  its  risk  factors  results  in  better-informed  patient  management. 
Controlling  the  ventricular  response  and  protecting  from  thromboembolic  complications  are  impor- 
tant initial  goals  of  therapy  and  may  include  the  administration  of  aspirin  in  younger,  low-risk 
patients.  Older  patients  and  those  with  risk  factors  for  systemic  embolism  are  not  adequately  pro- 
tected from  stroke  complications  by  aspirin  therapy  alone.  It  remains  controversial  whether  all  high- 
risk  patients  should  receive  warfarin  and  at  what  intensity.  Whether  and  how  sinus  rhythm  should 
be  restored  and  maintained  poses  the  greatest  therapeutic  controversy  for  atrial  fibrillation.  The 
mortal  risk  of  antiarrhythmic  therapy  is  substantially  greater  in  patients  with  evidence  of  heart  fail- 
ure. In  such  persons,  the  risks  and  benefits  of  maintaining  normal  sinus  rhythm  with  antiarrhythmic 
medications  should  be  weighed  carefully.  A definitive  cure  for  atrial  fibrillation  remains  elusive,  but 
promising  surgical  and  catheter  ablation  therapies  are  being  developed. 

(Kudenchuk  PJ:  Atrial  fibrillation — Pearls  and  perils  of  management.  West  J Med  1996;  164:425-434) 


Atrial  fibrillation  is  the  most  common  sustained 
. arrhythmia  encountered  in  clinical  practice.  It 
afflicts  about  4%  of  the  United  States  population,  or 
more  than  1.5  million  people,  is  more  common  in  men, 
and  its  prevalence  rises  sharply  with  increasing  age 
(from  0.1%  to  0.4%  at  ages  40  to  59  to  7%  to  1 1.6%  in 
those  older  than  70)  and  with  overt  evidence  of  other 
heart  disease.1'3  Paroxysmal  atrial  fibrillation  is  estimat- 
ed to  account  for  a third  of  all  cases.4  Since  first 
described  in  1903,  atrial  fibrillation  has  remained  both  a 
pathophysiologic  enigma  and  a therapeutic  challenge.* 
Electrophysiologically,  it  has  been  characterized  as  an 
irregular,  disorganized  atrial  rhythm  due  to  multiple 
simultaneously  circulating  reentrant  waves,  to  which  the 
ventricular  response  is  irregular  or  random.5-6  The  heart’s 
propensity  to  fibrillation  may  be  related  to  an  inhomo- 
geneity in  the  electrical  properties  of  myocardial  cells. 

*See  also  the  editorial  by  F.  Morady,  MD.  "Pulsus  Irregularis  Perpetus — 100 
Years  of  Progress,  But  Many  Issues  Still  Unresolved,”  on  page  451  of 
this  issue. 


Fibrillation  also  requires  a critical  mass  of  tissue,  which 
may  in  part  explain  why  atrial  fibrillation  is  rarely 
observed  in  the  small  hearts  of  animals  such  as  rats  or 
rabbits  and  is  more  common  in  larger  mammals  and 
humans.7  Any  number  of  conditions  that  result  in 
increased  atrial  size  or  that  alter  atrial  conduction  or 
refractoriness  (or  both)  can  predispose  to  the  develop- 
ment of  atrial  fibrillation. 

Atrial  fibrillation  is  a self-perpetuating  arrhythmia. 
When  repeatedly  induced  in  animals,  it  becomes  of  suc- 
cessively longer  duration.8  In  humans,  atrial  fibrillation 
appears  to  contribute  to  further  atrial  enlargement9; 
paroxysmal  episodes  of  the  arrhythmia  frequently  pre- 
cede the  chronic  sustained  form,  and  it  has  been  observed 
that  the  longer  the  chronicity  of  the  sustained  form,  the 
greater  its  resistance  to  remission  with  treatment.10 

Atrial  fibrillation  has  many  causes,  and  its  effects 
span  multiple  organ  systems  and  medical  disciplines.  In 
addition  to  the  host  of  symptoms  that  accompany  the 
arrhythmia,  atrial  fibrillation  reduces  stroke  volume  and 
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ABBREVIATIONS  USED  IN  TEXT 

AV  = atrioventricular 

SPAF  = Stroke  Prevention  in  Atrial  Fibrillation  [trial] 


cardiac  output" 12  and  substantially  increases  the  risk  of 
stroke.  Although  not  usually  considered  a dangerous 
arrhythmia,  it  can  lead  to  life-threatening  consequences 
if  treated  inappropriately.  Managing  such  a complex 
rhythm  entails  addressing  four  central  questions: 

• Is  there  a remediable  cause? 

• Is  the  heart  rate  (ventricular  response)  adequately 
controlled? 

• Is  anticoagulation  necessary? 

• Can  and  should  normal  sinus  rhythm  be  restored? 

Remediable  Causes  of  Atrial  Fibrillation 

Atrial  fibrillation  often  occurs  as  an  expression  of 
focal  or  systemic  illness  or  the  consequence  of  an  envi- 
ronmental exposure,  such  as  to  alcohol  or  other  drugs. 
As  such,  this  disorder  is  best  viewed  not  as  a final  diag- 
nosis, but  as  the  presentation  of  an  underlying  disorder 
that  merits  a thorough  investigation.  With  the  decline  of 
rheumatic  valvular  heart  disease,  atrial  fibrillation  is 
now  most  commonly  observed  in  patients  with  hyper- 
tensive and  ischemic  heart  disease  and  congestive  heart 
failure.13  Unless  accompanied  by  signs  or  symptoms  of 
active  ischemia,  however,  atrial  fibrillation  is  rarely  the 
manifestation  of  a “silent”  acute  ischemic  event  or 
myocardial  infarction.14  Noncardiac  causes  include  other 
chest  disorders  (exacerbated  obstructive  lung  disease, 
pneumonia,  pulmonary  embolism,  and  following  a tho- 
racic operation),15  endocrinologic  problems  (hyperthy- 
roidism and  pheochromocytoma),16  and  intoxicants 
(alcohol-related  holiday  heart  syndrome  or  stimulant- 
drug  abuse).  Bradycardia  has  been  noted  to  predispose 
to  atrial  fibrillation,  suggesting  a possible  role  of  the 
parasympathetic  nervous  system  in  the  development  of 
the  arrhythmia.l71s  The  sympathetic  nervous  system  has 
also  been  implicated  as  a cause  when  atrial  fibrillation  is 
observed  in  the  context  of  high  catecholamine  tone,  such 
as  with  substance  abuse  or  postoperatively. 

Independent  risk  factors  for  atrial  fibrillation  develop- 
ing were  recently  determined  from  a nearly  40-year  fol- 
low-up of  4,73 1 patients  who  made  up  the  original  cohort 
of  the  Framingham  Heart  Study.19  The  likelihood  of  atri- 
al fibrillation  developing  was  1.5  times  higher  in  men 
than  in  women,  independent  of  other  risk  factors  such  as 
age,  smoking,  diabetes  mellitus,  left  ventricular  hypertro- 
phy, or  ischemic  and  valvular  heart  disease.  Each  advanc- 
ing decade  of  age  approximately  doubled  the  risk  of  the 
arrhythmia  developing  in  both  sexes.  In  both  men  and 
women,  diabetes  mellitus,  hypertension,  congestive  heart 
failure,  and  valvular  heart  disease  independently  con- 
tributed to  the  occurrence  of  atrial  fibrillation. 

In  a few  patients  (<3%),  no  apparent  structural  heart 
disease  or  disease  process  accompanies  the  arrhythmia.20 
So-called  lone  atrial  fibrillation  is  a diagnosis  of  exclusion 


and  implies  primary  electrical  disease  of  the  atria.21  Atrial 
fibrillation  in  the  absence  of  a clear  cause  may  also  sug- 
gest the  presence  of  an  accessory  pathway.  Patients  with 
either  overt  Wolff-Parkinson-White  syndrome  or  con- 
cealed accessory  bypass  tracts  have  a higher-than-expect- 
ed  incidence  of  atrial  fibrillation.22  In  the  context  of  an 
accessory  pathway,  the  ventricular  rate  response  to  the 
arrhythmia  may  be  rapid  enough  to  be  acutely  life- 
threatening.  Careful  review  of  the  electrocardiogram  and 
ambulatory  monitoring  for  the  detection  of  preexcitation 
or  arrhythmia  patterns  that  suggest  the  presence  of  an 
accessory  pathway  is  merited  in  patients  with  paroxysmal 
atrial  fibrillation  of  unknown  cause.  Even  in  the  absence 
of  overt  preexcitation,  isolated  episodes  of  regular  parox- 
ysmal supraventricular  tachycardia  (with  or  without  spon- 
taneous degeneration  to  atrial  fibrillation)  in  a patient  with 
otherwise  unexplained  paroxysmal  atrial  fibrillation  sug- 
gest the  presence  of  a “concealed”  accessory  pathway.23 
Ablation  of  the  accessory  pathway  can  possibly  cure  the 
patient  of  both  paroxysmal  supraventricular  tachycardia 
and  atrial  fibrillation.24-25 

The  frequent  association  of  this  disorder  with  other, 
often  even  more  serious,  disorders  makes  treatment  of  the 
arrhythmia  no  less  important  than  identifying  and  treat- 
ing the  “bad  company”  that  it  keeps.  Even  if  a remedia- 
ble cause  is  not  found,  treating  atrial  fibrillation  in  the 
context  of  the  underlying  disease  results  in  better  patient 
management.  Finally,  if  risk  factors  that  contribute  to  the 
incidence  of  both  structural  heart  disease  and  the  arrhyth- 
mia can  be  identified  and  modified  at  an  early  stage,  it 
may  even  be  possible  to  prevent  the  disorder  altogether. 

Rate  Control 

Achieving  control  of  the  ventricular  rate  in  atrial  fib- 
rillation is  an  essential  initial  goal  of  management.  The 
ventricular  rate  in  this  disorder  is  largely  determined  by 
the  degree  to  which  the  rapid  atrial  impulses  of  random 
origin,  strength,  and  sequence  may  bombard  the  atri- 
oventricular (AV)  node  but  fail  to  consistently  conduct 
to  the  ventricle.  Atrioventricular  node  function  can  be 
compared  to  a “filter”  that  allows  the  passage  of  im- 
pulses only  after  a prespecified  time  (the  refractory 
period)  has  transpired  since  a previous  impulse  was  per- 
mitted entry  through  the  node.  The  refractory  period  of 
the  AV  node  prolongs  progressively  at  faster  atrial  rates, 
affording  even  fewer  impulses  the  right  of  passage  to 
the  ventricle.  In  addition,  impulses  that  partially  enter 
the  node  but  fail  to  conduct  entirely  through  to  the  ven- 
tricle may  nonetheless  alter  the  upper  margins  of  the 
node  and  impair  the  passage  of  subsequent  impulses — 
“concealed  conduction.”26 

A rapid  ventricular  rate  associated  with  hemodynam- 
ic instability  or  symptoms  of  myocardial  ischemia  ren- 
ders atrial  fibrillation  a medical  emergency.  This  event 
demands  immediate  measures  to  slow  or  terminate  the 
arrhythmia,  usually  with  electrical  cardioversion.  If  not 
hemodynamically  compromising,  pharmacologic  meth- 
ods are  initially  used  to  control  the  rate.  First-line  thera- 
py in  these  circumstances  is  the  use  of  digoxin  and 
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(3-  and  calcium  channel  blockers,  all  of  which  principal- 
ly act  to  slow  conduction  through  the  AV  node. 

Although  treatment  with  digoxin  is  time-honored,  it 
seldom  achieves  rapid  or  adequate  rate  control,  particu- 
larly in  the  acute  stage  and  even  with  intravenous 
administration.  Unlike  its  direct  inotropic  action,27  the 
rate-slowing  effect  of  digoxin  is  indirect  and  mediated 
principally  by  enhanced  parasympathetic  tone.28-21’ 
Digoxin,  through  enhanced  parasympathetic  tone, 
increases  AV  node  refractoriness,  which  decreases  the 
proportion  of  impulses  that  can  be  conducted  through  to 
the  ventricle.  Digoxin’s  other,  less  appreciated,  vagally 
mediated  effect  on  myocardium  is  to  shorten  tissue 
refractoriness.  This  effect  results  in  an  even  more  rapid 
atrial  rate,30  yet,  paradoxically,  accounts  for  another 
mechanism  by  which  digoxin  slows  the  ventricular 
response  in  atrial  fibrillation.  With  more  rapid  bombard- 
ment by  atrial  impulses,  the  refractory  period  of  the  AV 
node  and  the  degree  of  concealed  conduction  increase, 
resulting  in  a slower  ventricular  rate.31 

That  digoxin  acts  by  enhancing  parasympathetic  tone 
to  slow  the  ventricular  rate  explains  its  delayed  onset 
of  action  and  paucity  of  effect  under  certain  conditions. 
Digitalis  effect  can  be  counteracted  by  a reversal  of 
parasympathetic  tone  with  the  administration  of  atropine 
sulfate.32  Similarly,  in  the  presence  of  heightened 
sympathetic  (and  diminished  parasympathetic)  tone, 
digoxin  therapy  is  unlikely  to  achieve  an  important 
reduction  in  heart  rate.  Thus,  if  under  the  circumstances 
the  heart  rate  is  likely  to  remain  tachycardic  even  if  a 
sinus  rhythm  were  restored,  the  clinical  response  to 
digoxin  will  be  poor. 

Because  of  its  positive  inotropic  properties,  digoxin 
is  the  drug  of  choice  for  treating  atrial  fibrillation  in 
patients  with  congestive  heart  failure.  Efforts  should  also 
be  concurrently  directed  at  lowering  the  sympathetic 
tone  by  primary  treatment  of  the  heart  failure,  so  as  to 
diminish  “sympathetic  resistance”  to  the  digoxin  effect. 
When  the  sympathetic  nervous  system  tone  is  high, 
attempts  to  overcome  rapid  atrial  fibrillation  with  esca- 
lating doses  of  digoxin  will  result  in  toxicity  long  before 
the  rate  is  controlled.  Agents  with  more  potent  and  direct 
AV  node-blocking  properties,  such  as  (3-  or  calcium 
channel  blockers,  are  more  likely  to  control  the  heart 
rate,  but  unlike  with  the  use  of  digoxin,  their  use  is  pre- 
carious when  cardiac  function  is  substantially  impaired. 
On  occasion,  combining  the  use  of  full-dose  digoxin  and 
carefully  titrated  doses  of  diltiazem  obtains  a higher 
degree  of  rate  control  with  less  risk  of  worsened  heart 
failure  than  the  use  of  either  agent  alone. 

The  use  of  antiarrhythmic  agents  as  primary  therapy 
for  acute  atrial  fibrillation  should  be  reserved  for  special 
circumstances.  One  such  circumstance  is  when  rate  con- 
trol remains  unsatisfactory  and  the  heart  will  not  tolerate 
the  negative  inotropic  effects  of  (3-  or  calcium  channel 
blockers.  Primary  antiarrhythmic  agents  such  as  pro- 
cainamide can  be  used  along  with  digoxin  in  an  effort  to 
slow  the  ventricular  rate.  Such  use  has  important  associ- 


ated risks  related  to  the  conversion  of  atrial  fibrillation  to 
normal  sinus  rhythm  before  adequate  time  for  anticoag- 
ulation has  transpired,  as  well  as  to  the  provocation  of 
ventricular  arrhythmias,  particularly  in  a patient  with 
decompensated  heart  failure.  Another  acute  circum- 
stance in  which  a primary  antiarrhythmic  drug  may  be 
the  first  therapeutic  agent  of  choice  is  when  atrial  fibril- 
lation arises  in  patients  with  known  Wolff-Parkinson- 
White  syndrome.33  Accessory  pathway  conduction  is  at 
best  not  altered  and  may  even  be  accelerated  to  extreme- 
ly rapid  ventricular  rates  by  digoxin  or  (3-  or  calcium 
channel  blockers.  The  use  of  any  drug  whose  principal 
action  is  to  slow  conduction  across  the  AV  node  is  dan- 
gerous and  contraindicated  when  atrial  fibrillation  arises 
in  these  patients.34'36 

Although  a major  focus  of  therapy  in  patients  with 
acute  atrial  fibrillation,  heart  rate  control  is  largely 
neglected  in  the  long-term  management  of  this  disorder. 
All  too  commonly,  clinicians  are  falsely  reassured  by 
heart  rates  that  appear  controlled  at  rest  but  may  climb 
uncontrollably  when  not  being  scrutinized  during  high 
sympathetic  states,  such  as  periods  of  stress  and  exer- 
cise.37 Excessively  rapid  heart  rates  shorten  the  diastolic 
filling  period,  resulting  in  diminished  stroke  volume  and 
cardiac  output,  and  are  a major  contributor  to  symptoms 
imposed  on  patients  by  stress  or  exercise.  Unless 
patients  are  evaluated  during  exercise  or  activities  of 
daily  living,  treatable  symptoms  related  to  excesses  of 
heart  rate  may  be  incorrectly  ascribed  to  cardiac  ineffi- 
ciency from  loss  of  AV  synchrony. 

A second  and  perhaps  even  more  important  reason 
for  confirming  the  adequacy  of  rate  control  in  the  chron- 
ic phase  of  atrial  fibrillation  is  its  possible  contribution 
to  chronic  cardiac  dysfunction.  Tachycardia-mediated 
cardiomyopathy  has  been  well  described  in  patients  with 
incessant  forms  of  supraventricular  tachycardia,  but  has 
only  recently  been  identified  in  patients  with  atrial  fib- 
rillation.38'40 In  one  such  report,  the  left  ventricular  ejec- 
tion fraction  was  observed  to  double — from  a median  of 
0.25  to  0.52 — over  the  course  of  weeks  to  months  in 
patients  in  whom,  regardless  of  sinus  rhythm  being 
restored,  rates  were  successfully  slowed,  only  to  deteri- 
orate later  when  heart  rates  again  rose  uncontrollably.41 
Thus,  the  benefits  of  long-term  rate  control  may  be  mea- 
sured not  only  by  a lessening  of  symptoms,  but  also  by 
the  preservation  of  left  ventricular  function. 

To  obtain  optimal  long-term  rate  control  may  require 
the  addition  of  (3-  or  calcium  channel  blocking  agents, 
particularly  when  digoxin  is  otherwise  used  as  primary 
therapy.42  Defining  a precise  numeric  range  for  rate  con- 
trol (an  optimal  target  heart  rate)  in  patients  with  atrial 
fibrillation  is  controversial  because  the  benefits  of  a 
longer  diastolic  filling  period  and  higher  left  ventricular 
stroke  volume  achieved  with  a lower  heart  rate  may  be 
offset  by  an  overly  diminished  cardiac  output  from  too- 
few  beats  per  minute.  Conversely,  faster  heart  rates  may 
compromise  diastolic  filling  and  stroke  volume,  thereby 
diminishing  cardiac  output.  A “controlled”  ventricular 
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rate  in  atrial  fibrillation  can  be  operationally  defined  as 
that  which  affords  achieving  maximum  cardiac  output 
with  activity  and  yet  does  not  compromise  cardiac  out- 
put at  rest.  By  this  definition,  given  the  possible  loss  of 
cardiac  efficiency  from  the  fibrillation  itself  and  the 
beat-to-beat  variability  in  stroke  volume  and  contractili- 
ty, it  has  been  suggested  that  cardiac  output  may  be  opti- 
mal at  rest  with  a ventricular  rate  of  90  beats  per  minute43 
and,  by  extrapolation,  during  activity  at  rates  that  are  as 
much  as  20%  to  50%  faster  than  if  in  sinus  rhythm. 

In  the  case  of  drugs  such  as  digitalis  or  (2-  or  calcium 
channel  blockers,  whose  principal  effect  is  to  slow  con- 
duction through  the  AV  node,  it  is  commonly  presumed 
that  their  use  will  promote  the  restoration  of  normal 
sinus  rhythm  or,  once  restored,  ensure  its  preservation. 
None  of  these  drugs  have  intrinsic  antiarrhythmic  prop- 
erties that  would  promote  the  restoration  of  normal  sinus 
rhythm.  In  a prospective,  randomized,  double-blind 
evaluation  of  the  use  of  digoxin  versus  placebo  for  acute 
atrial  fibrillation,  conversion  to  sinus  rhythm  was  as  suc- 
cessful with  the  use  of  placebo  as  it  was  with  digoxin.44 
Similarly,  in  trials  in  which  digoxin  has  been  used  with 
and  without  other  antiarrhythmic  agents  for  the  preven- 
tion of  atrial  fibrillation,  there  was  no  apparent  effect  on 
the  recurrence  rate  of  the  arrhythmia.45'46  Paradoxically, 
digitalis’s  vagotonic  activity  and  its  shortening  of  the 
atrial  refractory  period  may  actually  increase  vulnera- 
bility to  atrial  fibrillation  as  well  as  its  perpetuation. 
Similarly,  the  use  of  (3-  and  calcium  channel  blockers, 
like  digoxin,  should  be  designated  for  rate  control,  not 
the  normalization  of  rhythm.  Notable  exceptions  to  this 
rule  occur  when  the  use  of  these  agents  for  rate  control 
concurrently  treats  a primary  abnormality  that  is  precip- 
itating atrial  fibrillation,  such  as  heart  failure  or  high 
catecholamine  states.  For  example,  the  success  of  pi- 
blockers  (but  notably  not  digoxin  or  calcium  channel 
blockers)  in  preventing  atrial  fibrillation  in  the  aftermath 
of  a coronary  artery  bypass  operation  is  most  likely 
mediated  by  catecholamine  antagonism. 47,48 

Patients  in  whom  adequate  rate  control  cannot  be 
achieved  pharmacologically  and  in  whom  efforts  to 
restore  normal  sinus  rhythm  have  not  been  successful 
are  candidates  for  ablative  treatment  of  the  AV  node 
with  implantation  of  a permanent  ventricular  pacemaker 
or  catheter  modification  of  the  node.  Radiofrequency 
energy  employs  unmodulated  high-frequency  AC  cur- 
rent typically  between  300  and  750  kHz  to  induce  focal 
resistive  heating  at  the  point  of  application  and  thereby 
create  discrete  regions  of  tissue  necrosis.44  This  tech- 
nique has  largely  displaced  high-energy  DC  current 
approaches  to  ablation.50  When  applied  to  the  AV  junc- 
tion, radiofrequency  catheter  ablation  is  an  irreversible 
means  of  creating  complete  heart  block.51,52  Although  the 
ablative  procedure  is  simple  and  safe,  patients  are  left 
with  lifelong  pacemaker  dependence.  Moreover,  the 
procedure  does  not  result  in  AV  synchrony  or  terminate 
atrial  fibrillation  and  thus  does  not  obviate  the  hemo- 
dynamic or  thromboembolic  consequences  of  the  under- 
lying rhythm  disturbance,  except  for  rate  control. 


Radiofrequency  catheter  modification  of  the  AV  node, 
which  selectively  targets  the  “slow  fibers”  of  the  node, 
has  been  reported  to  result  in  rate  control  without  the 
deliberate  creation  of  pathologic  AV  block53  and  is  pro- 
posed as  an  alternative  to  the  complete  ablation  of  AV 
node  conduction.  This  technique,  however,  while  not 
dependent  on  the  deliberate  creation  of  complete  heart 
block,  is  limited  by  a 20%  risk  of  inadvertent  complete 
AV  block,  a relatively  modest  sustained  reduction  in  the 
heart  rate  over  time,  and  as-yet  limited  follow-up.  Both 
AV  node  ablation  and  modification  should,  therefore,  be 
regarded  as  a last  resort  for  achieving  rate  control  in 
patients  who  cannot  tolerate  drug  therapy  or  for  whom  it 
is  ineffective. 

Surgical  approaches  to  achieve  rate  control  and 
restore  the  regularity  of  ventricular  rhythm  in  atrial  fib- 
rillation have  focused  on  isolating  arrhythmia-prone 
regions  of  the  atria.  In  the  early  and  mid-1980s,  two 
techniques,  left  atrial  isolation  and  the  corridor  proce- 
dures, were  pioneered.  Left  atrial  isolation  entailed  an 
extensive  atriotomy,  essentially  separating  the  left  atri- 
um from  the  right  from  an  electrical  standpoint.54  This 
confined  atrial  fibrillation  to  the  left  atrium,  resulting  in 
sinus  rate,  but  not  sinus  hemodynamics.  In  the  corridor 
procedure,  a strip  of  muscle  lying  between  and  contain- 
ing the  sinoatrial  and  AV  nodes  was  surgically  and 
electrically  isolated  from  remaining  atrial  tissue.55  This 
“corridor”  allowed  for  the  direct  conduction  of  sinus 
node  impulses  to  the  AV  node  while  surrounding  atrial 
tissue  continued  to  fibrillate.  The  corridor  procedure 
resulted  in  the  restoration  of  ventricular  rate  control  by 
the  sinus  node  and,  like  left  atrial  isolation,  achieved  the 
electrical  but  not  mechanical  equivalent  of  normal  sinus 
rhythm.  Because  the  left  atrium  (in  the  isolation  opera- 
tion) and  the  atria  outside  the  confines  of  the  corridor 
itself  (in  the  corridor  operation)  continued  to  fibrillate, 
neither  procedure  obviated  the  hemodynamic  nor  throm- 
boembolic risks  from  atrial  fibrillation  nor  conferred  any 
advantage  over  AV  node  ablation.  Although  left  atrial 
isolation  and  corridor  procedures  are  no  longer  done, 
these  operations  laid  the  foundation  for  newer  tech- 
niques with  greater  promise  for  the  complete  cure  of 
atrial  fibrillation. 

Finally,  some  patients  with  atrial  fibrillation  manifest 
a spontaneously  controlled  ventricular  rate  or  wide 
extremes  of  fast  and  excessively  slow  rates,  including 
prolonged  sinus  pauses  at  the  termination  of  the  arrhyth- 
mia. These  manifestations  of  “brady-tachy”  or  sick  sinus 
syndrome  implicate  a wider  derangement  in  the  conduc- 
tion system  than  the  presence  of  atrial  fibrillation  alone. 
Efforts  to  slow  rapid  ventricular  rates  in  such  patients 
often  result  in  an  exacerbation  of  bradycardia.  Patients 
must  frequently  be  managed  with  both  drugs  for  slowing 
their  tachycardia  and  a permanent  pacemaker  for  pro- 
tecting against  extremes  of  bradycardia.10 

Anticoagulation 

Thromboembolism  is  a common  and  devastating 
complication  of  atrial  fibrillation.  It  is  estimated  that 
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75%  of  thromboembolic  events  associated  with  atrial 
fibrillation  involve  the  brain,  60%  of  which  may  result  in 
death  or  permanent  neurologic  impairment.5'’  The  risk  of 
thromboembolism  in  atrial  fibrillation  is  linked  to  the 
associated  disease  process  and,  in  patients  undergoing 
cardioversion,  to  the  duration  of  their  arrhythmia. 
Patients  with  atrial  fibrillation  in  the  context  of  rheumat- 
ic mitral  valve  disease  are  an  unusually  high-risk  group, 
30%  to  75%  of  whom  have  been  reported  to  sustain  one 
or  more  embolic  complications  during  the  course  of 
their  arrhythmia,57'59  a risk  that  is  17  times  higher  than  in 
age-,  sex-,  and  blood  pressure-matched  controls.60 
Similarly,  patients  with  long-standing  atrial  fibrillation 
undergoing  elective  cardioversion  have  a nearly  seven- 
fold higher  incidence  of  thromboembolism  without  than 
with  chronic  anticoagulation  (5.3%  versus  0.8%). 61 
Chronic  anticoagulation  is  mandated  in  such  patients 
based  on  these  historical  data  and  retrospective  studies.62 

The  optimal  strategy  for  prophylaxis  from  throm- 
boembolism is  incompletely  decided  for  the  largest 
group  of  patients  with  either  chronic  or  paroxysmal  atri- 
al fibrillation,  in  whom  there  is  neither  associated  valvu- 
lar heart  disease  nor  planned  cardioversion.  Even  after 
adjusting  for  other  cardiovascular  risk  factors,  the  inci- 
dence of  embolic  complications  in  untreated  patients 
with  atrial  fibrillation  is  threefold  to  fivefold  that  for 
those  in  normal  sinus  rhythm,  or  an  absolute  risk  of 
about  5%  per  year,65'65  and  appears  comparable  for  the 
arrhythmia  in  both  its  chronic  and  paroxysmal  forms.66-67 
All  told,  nonvalvular  atrial  fibrillation  probably  accounts 
for  more  than  75,000  cases  of  stroke  each  year  in  the 
United  States. 

Independent  clinical  predictors  of  thromboembolic 
risk  identified  by  compiled  data  from  untreated  patients 
participating  in  randomized  treatment  trials  include  a 
history  of  previous  stroke  or  transient  ischemic  attack 
(relative  risk,  2.5),  diabetes  mellitus  (relative  risk,  1.7), 
hypertension  (relative  risk,  1.6),  and  increasing  age  (rel- 
ative risk,  1.4  per  decade).67  In  addition,  a recent  inci- 
dence of  heart  failure  (relative  risk,  2.6)  was  found  to 
predict  thromboembolic  events  in  the  Stroke  Prevention 
in  Atrial  Fibrillation  (SPAF)  trial.  Echocardiographic 
evidence  of  moderate  to  severe  left  ventricular  dysfunc- 
tion and  substantial  left  atrial  enlargement  also  increased 
thromboembolic  risk  more  than  2'A  times.6869  In  patients 
with  atrial  fibrillation  not  associated  with  any  clinical 
risk  factors  (lone  atrial  fibrillation),  age  alone  appears  to 
add  a modest  incremental  risk  for  thromboemboli:  0%  in 
patients  younger  than  60  years,  1.6%  annually  in 
patients  60  to  69  years,  and  2.1%  annually  in  those  70  to 
79  years  of  age.65  The  combination  of  age  with  clinical 
risk  factors  further  compounds  risk. 

The  choice  of  aspirin  versus  warfarin  sodium  as  pri- 
mary therapy  in  nonvalvular  atrial  fibrillation  remains 
controversial.  The  results  of  numerous  randomized  trials 
that  have  addressed  this  question  have  been  recently 
reviewed  in  this  journal70  and  are  summarized  in  Table 
l.71'77  Observations  from  these  trials  support  the  use  of 


conservative  treatment  of  atrial  fibrillation  with  aspirin 
in  young  patients  who  are  free  of  clinical  risk  factors 
associated  with  thromboembolic  events.78  When  clinical 
risk  factors  are  present,  the  administration  of  warfarin  is 
the  preferred  treatment.  In  elderly  patients  (defined  as 
those  >75  years  of  age)  with  or  without  clinical  risk  fac- 
tors, aspirin  appears  to  be  less  effective  than  in  younger 
patients  whereas  warfarin  use  is  associated  with  a 
higher  incidence  of  bleeding,  including  intracranial 
hemorrhage.79  Whether  lower-dose  warfarin  alone  or  in 
combination  with  aspirin  may  obviate  this  inordinately 
high  bleeding  risk  without  sacrificing  antithrombotic 
efficacy  is  currently  being  studied. 

Restoration  of  Normal  Sinus  Rhythm 

Whether  and  how  sinus  rhythm  should  be  restored  and 
maintained  pose  the  greatest  controversies  in,  if  not  haz- 
ards of  therapy  for,  atrial  fibrillation.  The  resumption  of 
normal  sinus  rhythm  frequently  translates  into  improved 
cardiac  output,  exercise  tolerance,  and  well-being.  In 
some  patients  with  hypertrophic  cardiomyopathy  and 
other  forms  of  severe  diastolic  dysfunction,  restoring  the 
atrial  contribution  to  ventricular  filling  may  alleviate 
symptoms  of  heart  failure73  and  syncope80  and  may  even 
be  lifesaving.81  Maintaining  sinus  rhythm  also  presumably 
lessens  the  risk  of  stroke  so  as  to  obviate  the  need  for 
long-term  anticoagulation.  Thus,  there  are  valid  reasons 
for  proceeding  with  plans  for  cardioversion  with  caution 
and  in  consideration  of  the  questions:  Can  normal  sinus 
rhythm  be  both  restored  and  maintained?  If  so,  how? 

Nearly  all  patients  with  atrial  fibrillation  can  be  suc- 
cessfully cardioverted  to  normal  sinus  rhythm,  at  least 
transiently.82  Whether  sinus  rhythm  will  persist  after 
conversion,  however,  is  the  more  challenging  question 
and  a far  better  criterion  for  judging  whether  to  attempt 
cardioversion  at  all.  Among  the  factors  associated  with 
the  likelihood  of  restoring  sinus  rhythm,  including  age, 
sex,  functional  class,  cardiomegaly,  and  left  atrial  and 
ventricular  chamber  size,  only  the  previous  duration  of 
atrial  fibrillation  (<1  year)83  and  the  absence  of  massive 
atrial  enlargement  (left  atrial  dimension  <60  mm)84  have 
predicted  whether  sinus  rhythm  will  be  maintained  at 
one  and  six  months  following  successful  cardioversion. 
The  “natural  history”  of  reversion  of  an  initially  restored 
sinus  rhythm  to  atrial  fibrillation  is  disappointingly  high, 
with  less  than  one  in  four  patients  maintaining  normal 
sinus  rhythm  after  a year.85  Whether  to  embark  on  a trial 
of  cardioversion,  therefore,  requires  an  assessment  of 
benefit  (what  the  patient  stands  to  gain  by  the  restoration 
of  sinus  rhythm),  procedural  risk,  and  the  likelihood  of 
normal  sinus  rhythm  being  sustained. 

It  is  uncertain  if  pharmacologic  cardioversion  offers 
any  advantage  over  electrical  cardioversion  or  if  the  effi- 
cacy of  electrical  cardioversion  is  necessarily  augment- 
ed by  the  concomitant  use  of  antiarrhythmic  drugs. 
Recent  transesophageal  echocardiographic  observations 
of  spontaneous  echo  contrast  and  thrombus  following 
electrical  cardioversion  have  raised  theoretical  concerns 
over  whether  cardioversion  itself  is  “prothrombotic”  and 
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TABLE  1 .—Results  of  Randomized  Trials  of  Warfarin  Sodium  and  Aspirin  for  the  Treatment  of  Atrial  Fibrillation  (AF) 


Study 

Trial 

Design 

Treatment 

Assessment 

Thromboembolic 

Events 

Conclusions 

AFASAK  (n-  1,007)* 

All  with  chronic  AF,  2-yr 
follow-up 

Warfarin  (INR,  2.8-4  2) 
versus  aspirin,  75  mg/d, 
versus  placebo 

Reduced  58%  by  warfarin 
(P<  .03) 

Warfarin  better  than 
placebo  and  low-dose 
aspirin 

SPAF 1 (n  = 1,330)f 

66%  with  chronic  AF,  34% 
with  paroxysmal  AF,  1.3-yr 
follow-up 

Aspirin,  325  mg/d,  versus 
warfarin  (INR,  2-3.5) 
versus  placebo 

Reduced  67%  by  warfarin 
(P<  .01);  44%  by  aspirin 
(P=.02) 

Warfarin  and  aspirin 
both  reduced  risk  of 
emboli 

SPAF II  (n  = 1,090)f 

Chronic  and  paroxysmal  AF, 
2-yr  follow-up  (patients 
>75  yr  old),  3.1  -yr  follow-up 
(patients  <75  yr  old) 

Warfarin  (INR,  2-4.5) 
versus  aspirin,  325  mg/d 

No  significant  overall  dif- 
ference between  aspirin 
and  warfarin 

Aspirin  adequate  in  "low- 
risk"  patients;  warfarin 
associated  with  higher 
risk  of  bleeding 

BAATAF  (n  = 420)§ 

Chronic  and  paroxysmal  AF, 
2.3-yr  follow-up 

Warfarin  (INR,  1.5-2. 7) 
versus  placebo  (aspirin 
use  not  controlled) 

Reduced  86%  by  warfarin 
(P  < .002) 

Low-dose  warfarin  better 
than  placebo 

CAFA  (n  = 383)|| 

Chronic  and  paroxysmal  AF, 
2. 5-yr  follow-up 

Warfarin  (INR,  2-3)  versus 
placebo 

Reduced  42%  by  warfarin 
(NS) 

Trend  favored  warfarin 
use  over  placebo  (pre- 
maturely stopped 
because  of  results  from 
other  trials) 

SPINAF  (n  = 571)11 

Chronic  AF,  1 .7-yr  follow-up 

Warfarin  (INR,  1. 4-2.8) 
versus  placebo 

Reduced  79%  by  warfarin 
(P  < .002) 

Warfarin  better  than 
placebo 

EAFT  ( n = 1,007)# AF  and  recent  TIA  or  stroke, 

2.3-yr  follow-up 

INR  = International  Normalized  Ratio,  NS  = not  significant,  TIA  = transient  ischemic  attack 

•from  the  Copenhagen  Atrial  Fibrillation,  Aspirin,  Anticoagulation  Study  (AFASAK).” 
tFrom  the  Stroke  Prevention  in  Atrial  Fibrillation  trial  1 (SPAF  1)." 

{From  SPAF  11." 

§From  the  Boston  Area  Anticoagulation  Trial  for  Atrial  Fibrillation  (BAATAF).” 

||From  the  Canadian  Atrial  Fibrillation  Anticoagulation  (CAFA)  trial.” 

Warfarin  (INR,  2.5-4) 
versus  aspirin,  300  mg/d, 
versus  placebo 

Reduced  69%  by  warfarin 
(P  = .04),  and  16%  by 
aspirin  (NS) 

Patients  with  recent  TIA 
or  stroke  are  at  sub- 
stantial stroke  risk, 
which  is  lessened  by 
warfarin  but  not  aspirin 

IFrom  the  Stroke  Prevention  in  Nonvalvular  Atrial  Fibrillation  (VA  Cooperative  Study)  (SPINAF)  trial.7* 
#From  the  European  Atrial  Fibrillation  Trial  (EAFT).77 


may  enhance  stroke  risk  because  of  atrial  stunning  from 
electrical  energy.86-87  No  randomized  trials,  however, 
have  yet  compared  either  stroke  risk  or  echocardio- 
graphic  observations  following  electrical  versus  pharma- 
cologic cardioversion.  It  has  also  been  suggested  that  the 
delayed  return  of  atrial  mechanical  function  following 
cardioversion  is  more  closely  linked  to  the  preceding 
duration  of  atrial  fibrillation  than  to  the  method  of  car- 
dioversion.88 Thus,  the  duration  of  the  arrhythmia  rather 
than  the  means  chosen  to  restore  sinus  rhythm  may  be 
the  better  predictor  of  increased  thromboembolic  risk 
accompanying  cardioversion  procedures. 

The  principal  use  of  antiarrhythmic  drugs  appears  to 
lie  in  the  maintenance  of  sinus  rhythm,  once  it  has  been 
restored  by  means  of  electrical  or  pharmacologic  car- 
dioversion (or  both).  The  use  of  quinidine  versus  no 
antiarrhythmic  therapy  after  the  restoration  of  sinus 
rhythm  in  a meta-analysis  of  six  such  trials  (808 
patients)  found  a substantially  higher  proportion  of  treat- 
ed patients  remaining  in  normal  sinus  rhythm  (Figure 
l).89  Other  antiarrhythmic  drugs  may  be  effective  in 
off-label  use  as  alternatives  to  quinidine  or  in  cases  of 
quinidine-resistant  arrhythmias.9"'94  Flecainide,  the  only 
alternative  to  quinidine  approved  by  the  Food  and  Drug 
Administration  for  the  treatment  of  supraventricular 
tachycardia,  should  be  reserved  for  use  in  patients  with- 


out accompanying  structural  heart  disease,  particularly 
ischemic  heart  disease,  in  whom  the  risk  of  proarrhyth- 
mia may  be  enhanced.95  Newer  agents  such  as  pro- 
pafenone and  sotalol  have  been  found  to  be  effective  for 
atrial  fibrillation  refractory  to  conventional  type  IA 
agents  even  when  associated  with  risk  factors  of  left  atri- 
al enlargement,  prolonged  arrhythmia  duration  (>1 
year),  and  previous  drug  failure,  which  would  ordinarily 
predict  against  drug  efficacy.96  A successful  maintenance 
of  sinus  rhythm  at  six  months  under  these  circumstances 
has  been  reported  for  39%  of  patients  treated  with 
propafenone  and  50%  of  those  treated  with  sotalol. 
Amiodarone,  possibly  the  most  toxic  of  antiarrhythmic 
drugs,  may  be  among  the  most  effective  for  atrial  fibril- 
lation.97-98 Although  no  prospective  randomized  trials 
comparing  the  safety  and  efficacy  of  amiodarone  with 
conventional  agents  have  yet  been  done,  amiodarone’s 
presumed  lower  proarrhythmia  risk  has  gained  it  a 
favored  status  in  the  treatment  of  atrial  fibrillation  in 
patients  with  congestive  cardiomyopathy.  The  long-term 
success  of  amiodarone  in  maintaining  sinus  rhythm, 
while  greater  than  that  of  other  agents,  is  far  from  uni- 
versal: 60%  at  one  year  compared  with  50%  for  quini- 
dine and  34%  for  flecainide.99  The  short-term  toxicity  of 
amiodarone  at  low  doses  also  appears  comparable  to 
these  other  agents.  Unfortunately,  even  at  low  doses,  the 
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Figure  1. — The  graphs  show  the  proportion  of  patients  remain- 
ing in  normal  sinus  rhythm  (NSR)  after  successful  cardioversion 
followed  by  randomization  to  quinidine  or  no  antiarrhythmic 
therapy  (control  group).  The  likelihood  of  sustained  normal  sinus 
rhythm  was  significantly  greater  in  patients  who  were  treated 
with  quinidine  (adapted  by  permission  from  Coplen  et  al89). 

risk  of  long-term  toxicity  from  the  cumulative  effects  of 
amiodarone  may  only  be  delayed  rather  than  eliminat- 
ed.100 Given  these  disappointing  data,  we  might  well  ask 
whether  any  antiarrhythmic  drug  can  do  better  than 
merely  postponing  the  eventuality  of  chronic  atrial  fib- 
rillation, and  at  what  price. 

Antiarrhythmic  therapy  comes  at  a price.  For  exam- 
ple, although  treatment  with  quinidine  is  more  likely  to 
maintain  normal  sinus  rhythm,  such  treatment  is  associ- 
ated with  a higher  mortality  and  incidence  of  sudden  or 


Days  of  SPAF  Observation 

Pts  on  AAD 

244  206  1 52  115  92  71  60  38 


Figure  2. — Survival  to  cardiac-related  death  is  shown  in  patients 
with  atrial  fibrillation.  Survival  curves  are  displayed  for  patients 
with  and  without  a history  of  congestive  heart  failure  (Def  CHF 
and  No  CHF,  respectively)  and  whether  or  not  they  were  treated 
with  antiarrhythmic  medications  for  atrial  fibrillation  (on  AAD 
and  off  AAD,  respectively).  Cardiac  mortality  was  not  altered  by 
treatment  with  antiarrhythmic  medications  in  patients  with  clini- 
cal heart  failure.  The  frequency  of  cardiac-related  death,  however, 
was  significantly  higher  in  patients  with  heart  failure  who  re- 
ceived antiarrhythmic  medications  (P  < .05)  (adapted  by  permis- 
sion of  the  Journal  of  the  American  College  of  Cardiology'0').  SPAF 
= Stroke  Prevention  in  Atrial  Fibrillation 


aborted  sudden  cardiac  death.*4  A retrospective  analysis 
of  244  patients  who  were  treated  with  a variety  of  antiar- 
rhythmic agents  during  the  course  of  the  SPAF  antico- 
agulation trial  corroborated  concerns  about  the  dangers 
of  antiarrhythmic  therapy.  In  the  subgroup  with  conges- 
tive heart  failure,  treatment  with  antiarrhythmic  agents 
substantially  increased  cardiac  and  arrhythmic  mortality. 
After  adjustment  for  other  cardiac  death  predictors, 
including  ventricular  arrhythmias,  the  relative  risk  of 
cardiac-related  death  was  3.3  and  of  an  arrhythmic  death 
5.8  in  antiarrhythmic-drug  recipients  compared  with 
nonrecipients.  Moreover,  these  adverse  effects  on  mor- 
tality were  observed  throughout  the  period  of  antiar- 
rhythmic drug  use  and  were  not  ascribable  solely  to  the 
early  consequences  of  therapy  (Figure  2). 101 

Such  sobering  data  demand  a reappraisal  of  antiar- 
rhythmic drug  use  in  atrial  fibrillation,  especially  in  high- 
risk  groups  with  substantial  cardiac  dysfunction. 
Ironically,  these  are  the  patients  who  stand  to  gain  the 
most  from  sinus  rhythm:  those  in  whom  heart  failure 
symptoms  and  functional  limitations  might  be  consider- 
ably lessened  with  the  restoration  of  atrioventricular  syn- 
chrony. That  there  are  risks  and  limitations  to  what  can  be 
accomplished  with  pharmacologic  therapy  in  patients 
with  atrial  fibrillation  does  not  preclude  the  use  of  drug 
treatment  when  necessary,  but  underscores  the  point  that 
such  treatment  should  not  be  routinely  administered. 

Recently,  nonpharmacologic  approaches  entailing 
surgical  or  catheter  ablation  techniques  and  implantable 
devices  have  been  proposed  for  the  restoration  of  normal 
sinus  rhythm  in  drug-refractory  patients.  Conceptually, 
the  goal  of  ablative  approaches  is  to  interrupt  all  possi- 
ble reentry  circuits  within  the  atria  by  reducing  the 
critical  mass  necessary  for  their  formation  and  perpetu- 
ation. Unlike  earlier  corridor  and  atrial  isolation  surgical 
procedures,  whose  intent  was  merely  to  control  the  ven- 
tricular rate,  the  anticipated  result  of  newer  approaches 
is  the  abolition  of  atrial  fibrillation  itself.  In  the  Maze 
procedure,  the  atria  are  surgically  divided  into  different 
compartments  by  several  incisions  so  that  no  impulse  is 
able  to  traverse  a path  of  sufficient  length  to  support  a 
reentry  circuit  before  encountering  and  being  diverted 
by  a nonconducting  suture  line.  In  addition,  these  inci- 
sions are  positioned  so  as  to  allow  for  the  conduction  of 
a sinoatrial  impulse  throughout  the  atrium  to  the  AV 
node,  thus  preserving  electromechanical  function 
(Figure  3). 102  Although  performed  to  date  in  only  a small 
number  of  patients  and  with  limited  follow-up,  the  Maze 
operation  has  been  successful  in  curing  atrial  fibrillation 
while  preserving  both  electrical  and  mechanical  atrial 
activity  in  99%  of  patients  (by  surgical  therapy  alone  in 
90%  and  by  surgical  therapy  plus  antiarrhythmic  med- 
ications in  9%),  with  an  operative  mortality  of  1.3%.54103 
Attempts  to  duplicate  the  surgical  Maze  procedure  or  to 
undertake  other  innovative  ablative  approaches  to  atrial 
fibrillation  using  transvenous  radiofrequency  catheter 
techniques  are  still  in  their  infancy104  106  but  offer  promise 
for  future  cure  without  the  need  for  surgical  interven- 
tion. Atrial  defibrillators,  analogous  to  implantable 
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Figure  3. — The  conceptual  schematic  diagram  shows  normal 
atrial  anatomy  (A)  and  depicts  the  Maze  procedure  for  atrial  fib- 
rillation (B).  In  the  Maze  procedure,  both  atrial  appendages  are 
excised  and  the  pulmonary  veins  (PVs)  are  isolated. 
Appropriately  placed  atrial  incisions  not  only  interrupt  the  con- 
duction routes  of  the  most  common  reentrant  circuits,  but  also 
direct  the  sinus  impulse  from  the  sinoatrial  node  (SAN)  to  the 
atrioventricular  node  (AVN)  along  a specified  route  (arrows). 
The  entire  atrial  myocardium  (except  for  the  atrial  appendages 
and  the  PVs)  is  electrically  activated.  This  is  accomplished  by 
providing  for  multiple  blind  alleys  off  the  main  conduction  route 
between  the  SAN  and  AVN,  thereby  preserving  atrial  mechani- 
cal function.  IVC  = inferior  vena  cava,  LAA  = left  atrial 
appendage,  LT  = left,  RAA  = right  atrial  appendage,  RT  = right, 
SVC=  superior  vena  cava  (adapted  by  permission  of  the  Journal 
of  Thoracic  and  Cardiovascular  Surgery'02). 

devices  used  to  treat  malignant  ventricular  arrhythmias, 
are  also  in  development,107  although  many  questions 
remain  to  be  addressed  about  their  safety  and  reliability. 
Thus,  at  present,  although  techniques  appear  promising, 
a definitive  cure  for  atrial  fibrillation  remains  elusive. 

Recurrences 

The  natural  history  of  atrial  fibrillation  is  character- 
ized by  repeated  recurrences.  It  is  not  always  clear  at 
what  point  and  in  which  patients  further  efforts  to  main- 
tain sinus  rhythm  are  futile.  Available  data  suggest  that 
the  likelihood  of  maintaining  normal  sinus  rhythm  for  at 
least  six  months  declines  with  each  successive  car- 
dioversion.108 For  some  patients,  this  may  justify  con- 
ceding efforts  to  maintain  sinus  rhythm  after  three  or 
four  attempts  at  cardioversion  because  in  only  25%  of 
such  patients  is  sinus  rhythm  likely  to  be  restored  more 
than  transiently.  Alternatively,  if  recurrences  of  atrial 
fibrillation  are  viewed  as  “events”  and  not  as  a therapeu- 
tic failure,  for  patients  to  derive  six  or  more  months  of 
benefit  from  each  successive  cardioversion  could  also  be 
seen  as  a reasonable  therapeutic  goal  in  those  with  life- 
limiting  symptoms.  Thus,  patients  are  likely  to  have  sev- 
eral recurrences  of  their  arrhythmia  over  their  course  of 
treatment,  and  the  risk  of  recurrence  should  not  neces- 
sarily deter  efforts  to  restore  sinus  rhythm. 

Future  Directions 

Several  ongoing  and  planned  clinical  trials  are 
addressing  the  many  remaining  controversies  and  uncer- 


tainties in  the  management  of  atrial  fibrillation.  A third 
SPAF  trial  (SPAF  III),  a second  Atrial  Fibrillation, 
Aspirin,  Anticoagulation  Study  of  Copenhagen 
(AFASAK  II),  and  an  ongoing  Dutch  trial  (PATAF)  are 
investigating  new  antithrombotic  regimens,  including 
“minidose”  warfarin  for  stroke  prophylaxis.78  The 
AFFIRM  trial  will  soon  be  randomly  assigning  patients 
in  a multicenter  prospective  trial  evaluating  antiarrhyth- 
mic  strategies  (the  restoration  of  normal  sinus  rhythm 
versus  rate  control)  in  atrial  fibrillation,  including  a cost 
analysis  of  these  options  (H.  Leon  Greene.  MD,  oral 
communication,  January  1996).  Finally,  new  diagnostic 
and  therapeutic  technologies  involving  transesophageal 
echocardiography,  catheter  ablation,  and  implantable 
devices  may  one  day  change  our  entire  approach  to  this 
timeless  problem.109 

Summary 

The  approach  to  and  treatment  of  patients  with  atrial 
fibrillation  must  be  tailored  for  each  patient.  As  “bare 
essentials,”  issues  of  rate  control  and  anticoagulation 
need  to  be  addressed  in  all  patients  because  these  con- 
tribute substantially  to  morbidity.  The  restoration  of 
sinus  rhythm  should  be  approached  early  in  the  course 
of  atrial  fibrillation  because  success  appears  related  to 
the  duration  of  the  arrhythmia,  and  early  treatment  may 
even  prevent  the  progression  of  atrial  disease.  Restoring 
sinus  rhythm  should  also  be  approached  cautiously,  par- 
ticularly among  asymptomatic  patients  with  atrial  fibril- 
lation, who  (being  already  asymptomatic)  have  little 
to  gain  in  terms  of  improved  well-being  and  possibly 
much  to  lose  from  the  toxic  or  even  lethal  effects  of 
antiarrhythmic  agents.  A cure  for  this  long-time  afflic- 
tion remains  elusive.  For  the  foreseeable  future,  man- 
agement will  need  to  rest  on  a thorough  evaluation  for  an 
underlying  cause,  controlling  extremes  of  rate,  protect- 
ing against  thromboembolic  complications,  and  continu- 
ing to  agonize  over  whether  and  how  sinus  rhythm 
should  be  restored. 
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Female  Urethral  Syndrome 

A Female  Prostatitis? 

RUBEN  F.  GITTES,  MD,  and  ROBERT  M.  NAKAMURA,  MD,  La  folia,  California 

The  cause  of  the  female  urethral  syndrome  has  previously  been  obscure,  as  it  has  been  associated 
by  definition  with  a lack  of  objective  findings  but  a plethora  of  subjective  complaints  of  retropubic 
pressure,  dyspareunia,  urinary  frequency,  and  dysuria.  There  is  now  strong  evidence  that  the  micro- 
scopic paraurethral  glands  connected  to  the  distal  third  of  the  urethra  in  the  prevaginal  space  are 
homologous  to  the  prostate.  They  stain  histologically  for  prostate-specific  antigen  and,  like  the 
prostate,  are  subject  to  both  infection  and  cancer.  The  most  important  aspect  of  recognizing  this 
microscopic  "female  prostate"  as  an  anatomic  feature  is  that  its  infections  may  completely  explain 
many  cases  of  the  urethral  syndrome.  Further,  the  diagnosis  is  not  elusive  if  trained  clinicians  pal- 
pate for  localized  and  objective  paraurethral  tenderness  through  the  anterior  vagina  wall  to  one  or 
both  sides  of  the  urethra.  Treatment  parallel  to  that  for  male  prostatitis  is  usually  rewarded  by  the 
elimination  of  symptoms  and  the  objective  finding  of  the  loss  of  tenderness  of  the  paraurethral 
glands.  As  with  prostatitis,  the  localized  problem  often  recurs.  It  is  time  to  alert  primary  care  physi- 
cians to  this  disorder  and  to  eliminate  the  widespread  practice  of  treating  affected  women  with 
either  invasive  urethral  dilation  or  tranquilizers. 

(Gittes  RF,  Nakamura  RM:  Female  urethral  syndrome — A female  prostatitis?  West  J Med  1996;  164:435-438) 


For  30  years,  the  urethral  syndrome  has  been  a 
catchall  diagnosis  for  the  frequently  seen  women 
who  have  symptoms  resembling  a lower  urinary  tract 
infection  but  whose  objective  findings  are  negative — 
that  is,  no  abnormal  midstream  urinalysis  findings,  no 
positive  bacterial  culture,  and  no  obvious  finding  on  a 
pelvic  examination.1'2  Similar  symptoms  in  a man  would 
suggest  prostatitis  and  would  lead  to  microscopic  exam- 
ination of  the  prostatic  secretions  for  the  presence  of 
inflammatory  cells.3  Is  there  a “female  prostate”  to  also 
investigate? 

'Female  Prostate' 

For  many  years,  anatomists  have  described  homo- 
logues  of  the  prostate  in  the  little  glands  adjacent  to  the 
female  urethra.  These  were  first  described  by  Regeneri 
de  Graaf  in  1672.4  In  1880  Skene  described  the  two  main 
ducts  that  bear  his  name  and  that  drain  the  most  distal  of 
the  glands  to  their  openings,  which  are  adjacent  to  the 
meatus  of  the  female  urethra.5  These  were  anatomical 
curiosities  until  the  late  1940s  and  1950s,  when  Huff- 
man made  careful  serial  sections  and  reconstructions  to 
describe  the  female  paraurethral  glands  branching  out 
from  the  urethral  lumen  into  the  adjacent  soft  tissue 
alongside  the  distal  two  thirds  of  the  urethra  (Figure  l).6,7 
He  noted  columnar  epithelium  that  stained  with  muci- 
carmine.  He  wrote  that,  in  postmortem  tissues,  “inflam- 


matory reactions  in  and  about  the  ducts  and  glands 
are  common. ”6(p971 

In  a scholarly  dissertation,  Huffman  related  that 
paraurethral  ducts  and  glands  play  an  important  role  in 
nonspecific  urethritis,  including  the  occasional  abscess 
or  cysts  that  may  develop  into  a female  urethral 
diverticulum.  He  also  described  adenomas  and  rare 
adenocarcinomas  arising  from  these  glands. 

Long  before  Huffman’s  work,  the  role  of  the  para- 
urethral glands  had  been  discounted.  Cabot  and 
Shoemaker  dismissed  the  glands  themselves  as  simply 
invaginations  of  the  urethral  mucosa  and  suggested  that 
glands  of  the  female  urethra,  except  Skene’s  glands,  do 
not  play  an  important  role  in  infections  of  the  female 
urinary  tract.8  The  work  of  Huffman,  reported  in  the 
gynecologic  literature,  did  not  affect  the  practice  of  urol- 
ogists who  were  by  then  converted  to  an  obstructive 
interpretation  of  female  urethral  problems  and  practiced 
aggressive  urethral  dilatations  and  surgical  urethrotomies 
for  recurrent  urethral  symptoms.911  A lone  exception 
among  urologists  was  one  who  advocated  visualization 
of  the  openings  of  the  paraurethral  ducts  and  with  a tiny 
probe  slicing  them  open  with  electrocautery  into  the  ure- 
thral lumen,  with  anecdotal  uniform  “success.”12 

In  the  past  decade,  the  availability  of  the  specific  his- 
tochemical  staining  for  prostate-specific  antigen  (PSA) 
has  rehabilitated  the  status  of  the  paraurethral  glands  and 
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Figure  1. — A 3-dimensional  reconstruction  from  histologic  serial 
sections  of  normal  female  urethra  is  shown.  The  paraurethral 
ducts  and  glands  are  invariably  found  alongside  the  distal  two 
thirds  of  the  urethra  (from  Huffman6). 

spotlighted  them  as  the  homologue  of  the  prostate.13  '5 
Earlier  research  on  the  small  rodent  Mastomys  natalensis 
had  been  reported  in  which  a well-defined  “prostatic 
gland”  was  described  in  all  of  the  female  animals. l6These 
rodents  have  been  recently  used  as  an  animal  model  for 
chronic  bacterial  prostatitis  in  both  male  and  female  ani- 
mals with  Escherichia  coli.11 

The  rare  clinical  adenocarcinomas  of  the  distal 
female  urethra  are  now  recognized  as  primary  tumors  of 
the  “female  prostate”  due  to  their  specific  staining  with 
PSA  and  prostate-specific  acid  phosphatase.18'20 

Urethral  Syndrome 

The  term  “urethral  syndrome"  has  been  used  for  near- 
ly 30  years  to  describe  a condition  that  occurs  in  a large 
number  of  women  who  present  with  symptoms  of  retro- 
pubic pressure,  urinary  frequency,  and  dysuria,  often 
with  dyspareunia,  but  who  on  examination  do  not  have 
either  vaginal  infection  or  cystitis  as  determined  by  cul- 
tures and  colony  counts  of  midstream  urine  specimens.1 
Urologic  textbooks  have  had  to  deal  with  this  disorder  for 
years  because  it  is  recognized  that  the  patients  who  are  so 
labeled  form  a large  part  of  the  outpatient  practice  of  gen- 
eral physicians  and  gynecologists  and  even  more  so  of 
urologists  who  are  referred  untreated  or  unresolved 
chronic  cases.2  In  one  gynecologic  review,  it  was  esti- 
mated that  more  than  5 million  office  visits  per  year  were 
for  this  problem.21  An  astounding  variety  of  treatments 
have  been  practiced  over  the  years,  covering  the  full 
spectrum  from  aggressive  surgical  excision  of  the  peri- 
urethral tissue,10  internal  urethral  cutting  procedures,  and 
forceful  overdilations  of  the  urethra01 112  to  the  use  of  anx- 
iolytic and  tricyclic  antidepressant  drugs  (“tranquilizers” 
[diazepam,  amitriptyline])  as  the  sole  treatment.  This  last 
therapy  has  been  based  on  the  idea  that  the  women  had 
functional  complaints  with  pelvic  floor  muscle  spasm.22-23 
In  the  only  prospective  study  of  treatment  alternatives, 
short  courses  of  the  urinary  antibiotics  nitrofurantoin  and 
the  combination  of  trimethoprim  and  sulfamethoxazole 


were  included,  as  well  as  anticholinergic  agents  and  ure- 
thral dilations,  with  no  treatment  controls.24  Although  all 
treatments  were  judged  ineffective  and  it  was  suggested 
that  treatment  be  supportive  and  “harmless,”  aggressive 
management  continues  to  be  widely  practiced  today. 

In  a chapter  dealing  with  this  syndrome  in  a textbook 
of  urology,  Messing  stressed  that  the  diagnosis  was  one 
of  excluding  other  disorders  that  have  objective  findings.2 
He  further  commented  that  “pelvic  examination  (with  the 
possible  exception  of  mild  anterior  distal  vaginal  tender- 
ness) . . . must  reveal  no  abnormalities  that  could  explain 
the  symptoms.”2lp1087'  The  textbook  answer  to  the  cause  of 
the  urethral  syndrome  has  continued  to  be  uncertain,  with 
a menu  of  obstructive,  infectious,  neurogenic,  and  psy- 
chogenic possibilities  being  offered.2lp1087'  The  role  of  the 
infection  that  has  been  repeatedly  investigated  was  chal- 
lenged by  the  lack  of  polymorphonuclear  leukocytes  in 
the  urine  and  the  low  bacterial  colony  counts  in  contrast 
to  the  findings  associated  with  overt  cystitis.  Experts  in 
urinary  infection  attempted  to  define  offending  organ- 
isms and  recognized  that  antibiotic  therapy  was  empiri- 
cally effective.25-26  Chlamydia  species  were  found  in  the 
urethra  of  young  women.25  Even  the  possibility  of  fastid- 
ious organisms  has  been  indicated.27  But  none  of  the 
recent  investigators  have  correlated  the  diagnosis  of  the 
infection  to  the  anatomically  cryptic  paraurethral  glands. 

The  possible  psychogenic  cause  that  has  been  used  as 
the  basis  for  treatment  with  anxiolytic  drugs  for  the  past 
20  years  has  been  supported  by  various  publications 
studying  the  response  of  such  patients  to  personality 
tests  (Minnesota  Multiphasic  Personality  Inventory),28 
measurements  of  pelvic  floor  tension,22  or  external 
sphincter  reactivity.23  A recent  psychological  study  sage- 
ly suggests  that  perhaps  these  were  normal  women 
responding  to  the  stress  of  continuing  symptoms  and 
inadequate  diagnosis  and  treatment.20 

The  advanced  imaging  technology  with  internal  vagi- 
nal ultrasonography  was  applied  to  patients  with  the 
urethral  syndrome  by  a Japanese  group.30  This  group 
reported  no  imaging  differences  from  those  of  controls, 
but  rather  the  simple  finding  that  “tenderness  at  the  upper 
frontal  wall  of  the  vagina  was  seen  in  10  of  1 1 patients 
with  urethral  syndrome  . . . and  in  1 of  9 with  a normal 
bladder.”3011’10041  They  concluded  that  “internal  examina- 
tion for  tenderness  at  the  frontal  wall  of  the  vagina”  was 
“useful  for  diagnosis  and  follow-up  of  the  patients  with 
urethral  syndrome.”30"’10941  No  correlation  of  this  tender- 
ness with  the  paraurethral  glands  was  recognized. 

Diagnosis  by  Pelvic  Examination 

Rather  than  using  a diagnosis  of  exclusion,  as  in  the 
past,  we  have  relied  on  a careful  pinpoint  palpation  of  the 
soft  tissue  of  the  anterior  vaginal  wall  on  each  side  of  the 
urethra  to  make  a clinical  diagnosis  of  infection  of  the 
paraurethral  glands  in  cases  that  would  otherwise  fall  into 
the  category  of  urethral  syndrome.  As  shown  in  Figure  2, 
digital  examination  of  the  small  volume  of  tissue  involved 
by  this  symptomatic  inflammation  permits  a strong  pre- 
sumptive diagnosis  of  infection  of  the  paraurethral 
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Figure  2. — Upward  fingertip  pressure  against  the  pubic  bone  lat- 
eral to  the  urethra  elicits  localized  tenderness  when  the  para- 
urethral glands  are  infected. 

glands.  The  examination  certainly  parallels  a digital  rectal 
examination  that  finds  localized  prostate  gland  tenderness 
that  is  then  treated  with  antibiotics  as  a prostatitis.  Of 
course,  fluid  is  not  available  for  expression  by  massage 
and  microscopic  analysis,  so  treatment  becomes  empiri- 
cal on  the  basis  of  these  localized  findings.  More  invasive 
diagnostic  maneuvers  do  not  appear  justified. 

Treatment  of  Female  Prostatitis 

The  treatment  of  the  detected  tenderness  of  the  para- 
urethral glands  is  based  on  the  same  premises  that  clini- 
cians use  in  the  treatment  of  men  with  prostatic  infections. 
First,  the  paraurethral  glands  and  any  organisms  within 
them  are  isolated  from  therapeutic  concentrations  of  anti- 
biotics in  the  urine,  requiring  tissue-penetrating  agents. 
Second,  the  relative  inaccessibility  and  presumed  stagna- 
tion of  the  glands  may  require  long-term  treatment  with 
tissue-penetrating  antibiotics  to  achieve  a cure. 

Because  of  the  findings  of  investigators  characteriz- 
ing the  small  number  of  organisms  that  reach  the  urethral 
lumen,25  younger  women  are  treated  with  tetracycline 
or  erythromycin  on  the  presumption  that  they  have 
Chlamydia  species  in  those  glands.  They  are  treated  for 
two  to  four  weeks.  Older  women  or  younger  women  for 
whom  the  first  treatment  fails  are  given  a quinolone  for  at 
least  a month.31  Hot  sitz  baths  are  also  advised  and  seem 
to  help  during  the  acute  phase  (as  in  male  prostatitis). 

Antibiotic  treatment  usually  eliminates  the  symp- 
toms. An  objective  vaginal  reexamination  in  follow-up 


usually  confirms  the  decrease  or  absence  of  tenderness  in 
the  specific  areas  in  the  anterior  vaginal  wall. 
Conversely,  as  in  prostatitis,  relapses  may  occur  months 
or  years  later,  and  at  that  time  the  specific  findings  on 
physical  examination  will  also  return. 

Anatomic  Studies 

We  obtained  several  specimens  of  female  urethra  and 
its  surrounding  soft  tissue  en  bloc  from  brain-dead 
donors  undergoing  harvesting  of  multiple  organs  for 
transplantation.  Serial  sections,  transverse  and  longitudi- 
nal, consistently  revealed  the  presence  of  the  para- 
urethral glands  and  confirmed  the  positive  staining  for 
PSA.  One  case  of  an  older  woman  who  died  of  a sudden 
cerebral  hemorrhage  serendipitously  yielded  examples 
of  paraurethral  glands  with  active  inflammation  (Figure 
3).  The  appearance  would  be  parallel  to  that  seen  in 
the  histologic  examination  of  a biopsy  specimen  in  a 
case  of  prostatitis. 

Because  prostatitis  is  capable  of  raising  the  systemic 
blood  level  of  PSA  in  men,  we  tested  to  see  if  women 
affected  with  severe  inflammation  of  the  paraurethral 
glands  would  reflect  an  elevation  of  PSA  levels  in  their 
blood.  Blood  specimens  taken  before  and  after  palpation 
of  the  tender  glands  were  studied  by  an  ultrasensitive 


Figure  3. — A cross-section  of  paraurethral  glands  obtained  from  a 
cadaver  organ  donor  is  shown.  Submucosal  and  luminal 
inflammation  was  demonstrated  (left  arrow).  Reactivity  with 
anti-prostate-specific-antigen  antibody  is  absent  in  the  inflamed 
gland  but  well  shown  in  2 adjacent  smaller  glands  (right  arrows). 
(Immunoperoxidase  stain  with  hematoxylin  counterstain,  original 
magnification  X 125.) 
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PSA  immunoassay  (Abbott  Laboratories,  Chicago,  111), 
but  in  all  the  PSA  was  undetectable. 

Conclusion 

In  retrospect,  it  seems  likely  that  clinicians  have  been 
overlooking  specific  infections  of  the  microscopic 
female  paraurethral  gland  and  labeling  such  cases  as  the 
urethral  syndrome.  Such  female  prostatitis  is  common 
and  should  be  diagnosed  by  a careful  pelvic  examination 
by  the  initial  examining  physician  or  other  trained  med- 
ical personnel.  Treatment  commensurate  with  the 
extraurinary  location  of  the  inflamed  tissue,  as  in  the 
male  prostate,  will  give  gratifying  results,  and  its  success 
can  then  be  confirmed  objectively  by  reexaminations. 
The  finding  and  treatment  of  female  prostatitis  may 
eliminate  a large  portion  of  the  cases  of  urethral  syn- 
drome and  abrogate  the  condescending  management  of 
such  women  with  either  dilations  or  anxiolytic  drugs. 
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The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  in- 
ternal medicine.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authorita- 
tive reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamiliar  with 
a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Internal  Medicine  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Kouichi  R.  Tanaka,  MD,  and  the  panel. 


Advances  in  Lung  Transplantation 

Lung  transplantation  is  a successful  and  recognized 
option  for  patients  with  end-stage  lung  disease.  Clinical 
disorders  that  may  require  lung  transplantation  include 
emphysema,  pulmonary  fibrosis  (including  sarcoidosis), 
cystic  fibrosis,  and  pulmonary  hypertension  (both  pri- 
mary and  secondary).  Improved  immunosuppressive 
agents,  refined  surgical  techniques,  and  the  institution  of 
prophylactic  regimens  against  infectious  diseases  have 
prolonged  survival.  The  acceptance  of  the  efficacy  of  lung 
transplantation  has  resulted  in  a long  list  of  candidates 
waiting  to  receive  new  lungs.  Unfortunately,  the  donor 
pool  remains  stagnant.  Many  candidates  wait  for  more 
than  a year  before  they  receive  new  lungs;  about  a third 
do  not  survive  the  wait. 

The  recently  developed  procedure  of  donor  lobectomy 
has  helped  to  increase  the  donor  lung  pool  and  reduce  the 
waiting  period  for  selected,  severely  ill  patients  who 
would  not  live  long  enough  to  receive  cadaveric  lungs. 
For  some  time,  harvesting  organs  from  living  donors  has 
been  successful  with  kidney  transplantation.  Living  donor 
lung  transplantation,  however,  initially  was  met  with 
intense  criticism.  The  possible  concerns,  including  the 
risk  imposed  on  the  donors,  the  fears  of  financial  gain, 
and  the  strong  emotional  bonds  that  may  distort  judg- 
ment, were  recognized  early.  These  fears  have  been  al- 
layed by  the  establishment  of  strict  guidelines  to  ensure 
the  utmost  safety  for  the  donors  and  recipients.  Additional 
criteria  for  living  donors  guarantee  that  the  donors  are  not 
coerced,  that  they  do  not  have  substantial  psychosocial 
difficulties,  and  that  they  have  a normal  medical  state.  To 
date,  60  donor  lobectomies  for  30  recipients  have  been 
done  without  donor  mortality.  One-year  survival  rates  for 
the  recipients  are  currently  70%,  which  is  comparable  to 
patient  survival  with  cadaveric  transplants. 

Since  the  mid-1980s,  the  combination  of  cyclosporine, 
azathioprine,  and  prednisone  has  been  the  mainstay  of  im- 
munosuppressive treatment  to  prevent  organ  rejection. 
Despite  this  regimen,  acute  rejection  occurs  at  least  once 


in  about  60%  of  the  recipients  and  develops  between  1 and 
12  weeks  after  transplantation.  Chronic  rejection  usually 
develops  between  8 and  12  months  after  transplantation  in 
30%  to  40%  of  the  long-term  survivors.  The  sine  qua  non 
of  chronic  rejection  is  bronchiolitis  obliterans,  which  pre- 
sents with  dyspnea,  a clear  chest  radiograph,  and  progres- 
sive airway  obstruction.  Treatment  involves  augmented 
corticosteroids,  antilymphocytic  agents  (antilymphocyte 
globulin,  OKT-3),  or  both.  Cytotoxic  agents  (such  as 
methotrexate  and  cyclophosphamide)  and,  sometimes,  to- 
tal lymphoid  irradiation  are  also  used  to  treat  long-term  re- 
jection. Therapeutic  intervention,  although  effective  in  the 
acute  stage  of  rejection,  has  been  discouraging  for  long- 
term rejection,  and  the  prognosis  is  poor,  particularly  if 
treatment  is  not  instituted  early. 

Two  recently  released  immunosuppressive  agelhts  ap- 
pear promising.  Cyclosporine  is  a T cell-specific  fungal 
macrolide  that  has  been  used  since  1981.  Because  of  its 
lipophilic  properties,  however,  the  metabolite  is  stabilized 
in  an  oil-based  carrier,  and  its  absorption  is  variable  and 
sometimes  incomplete.  This  leads  to  erratic  serum  concen- 
trations that  can  result  in  suboptimal  immunosuppression 
and  a greater  risk  of  graft  loss  or  rejection.  A new  mi- 
croemulsion of  cyclosporine,  Neoral,  provides  improved 
hydrophilic  properties  and  more  consistent  absorption  and 
bioavailability.  Studies  in  normal  volunteers  and  renal, 
liver,  and  lung  transplant  recipients  have  confirmed  its  ef- 
fectiveness, its  improved  pharmacokinetic  profiles,  and  its 
more  consistent  absorption.  This  preparation  also  has  less 
intrapatient  variability.  All  of  this  should  lead  to  reduced 
episodes  of  graft  rejection  and  possibly  improved  patient 
outcome.  Tacrolimus  is  another  new  agent  with  similar 
actions  to  cyclosporine.  Studies  in  liver,  kidney,  and  lung 
transplant  recipients  have  shown  fewer  episodes  of  rejec- 
tion when  compared  with  cyclosporine-based  primary 
immunosuppression  and  a positive  outcome  when  used  for 
rescue  therapy. 

KEVIN  M.  CHAN.  MD 

RICHARD  G.  BARBERS.  MD 

Los  Angeles.  California 
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Clinical  Uses  for  Low-Molecular- 
Weight  Heparins 

Although  widely  used  in  Europe  for  a decade,  low- 
molecular- weight  (LMW)  heparins  have  only  recently  en- 
tered the  United  States  market.  In  relation  to  prophylaxis 
and  the  treatment  of  thromboembolism,  they  represent  the 
newest  pharmacologic  advance  since  the  introduction  of 
warfarin.  Low-molecular-weight  heparins  are  degradation 
products  produced  by  the  depolymerization  of  standard 
unfractionated  heparin.  The  resulting  smaller  molecular 
size  produces  several  favorable  pharmacologic  features. 
Because  they  are  not  as  firmly  bound  to  proteins  and  to 
endothelial  cells,  they  have  excellent  bioavailability  fol- 
lowing subcutaneous  administration,  leading  to  a plasma 
half-life  two  to  four  times  longer  than  that  of  standard 
heparin.  Through  their  binding  mechanism  with 
antithrombin  III,  their  preferential  affinity  for  factor  X 
compared  with  factor  II  results  in  less  prolongation  of  the 
activated  partial  thromboplastin  time  (aPTT).  Hemorrhagic 
risk  is  reduced  by  less  platelet  interaction  and  by  dimin- 
ished microvascular  permeability.  In  addition,  LMW  he- 
parins have  demonstrated  a lower  risk  of  heparin-induced 
thrombocytopenia. 

Because  the  half-dozen  commercially  available  LMW 
heparins  are  prepared  through  different  depolymerization 
techniques  with  varying  molecular  size  and  antithrom- 
botic characteristics,  they  should  not  be  considered  phar- 
macologically and  clinically  equivalent.  The  first  LMW 
heparin  approved  for  use  in  the  United  States  was  enoxa- 
parin  sodium.  It  is  currently  used  for  deep  venous  throm- 
bosis prophylaxis  following  total  hip  or  knee  replacement 
and  is  administered  in  a fixed-dose  regimen  of  3,000  IU 
subcutaneously  twice  a day,  starting  1 2 to  24  hours  post- 
operatively  and  continued  for  7 to  14  days.  The  newest 
entry  into  the  market  is  dalteparin  sodium,  which  is  used 
for  deep  venous  thrombosis  prophylaxis  in  at-risk  patients 
undergoing  an  abdominal  operation,  with  the  first  dose  of 
2,500  IU  administered  one  to  two  hours  preoperatively 
and  once  a day  thereafter. 

The  important  role  of  LMW  heparins  in  deep  venous 
thrombosis  prophylaxis  has  been  highlighted  by  the  re- 
cently published  guidelines  of  the  Fourth  American  College 
of  Chest  Physicians  Consensus  Conference  on  Anti- 
thrombotic Therapy.  Low-molecular-weight  heparins  have 
emerged  as  a recommended  pharmacologic  agent  in  every 
category  of  deep  venous  thrombosis  prophylaxis  with  the 
exception  of  intracranial  neurosurgery.  Their  primary  focus 
has  been  in  thrombosis  prophylaxis  following  major  joint 


replacement.  These  patients  have  an  incidence  of  deep 
venous  thrombosis  as  high  as  70%,  with  pulmonary 
embolism  being  the  leading  cause  of  death  following  elec- 
tive total  hip  replacement.  Low-molecular-weight  heparin 
is  the  pharmacologic  agent  of  choice  for  deep  venous 
thrombosis  prophylaxis  following  total  knee  arthroplasty. 
The  attractive  features  of  LMW  heparins  for  clinicians  are 
that  they  are  administered  in  a fixed-dose  regimen  and  do 
not  require  the  cumbersome  and  time-consuming  labora- 
tory monitoring  associated  with  warfarin  therapy.  They 
have  also  been  used  in  patients  with  unstable  angina  and  in 
the  prevention  of  restenosis  following  coronary  artery  an- 
gioplasty and  stent  placement.  In  the  latter  instance,  the  use 
of  LMW  heparin  appears  to  shorten  the  duration  of  hospi- 
tal stays.  Although  LMW  heparins  are  more  costly  than  un- 
fractionated heparin  or  warfarin,  several  studies  have 
indicated  that  they  may  overall  be  the  most  cost-effective 
agent  because  of  reduced  laboratory  monitoring,  invasive 
testing,  and  subsequent  hospital  admissions.  As  more 
LMW  heparins  appear  in  the  United  States,  market  forces 
should  lead  to  more  competitive  pricing. 

The  most  exciting  future  for  LMW  heparins  is  in  the 
treatment  of  deep  venous  thrombosis.  Currently  the  stan- 
dard approach  to  patients  with  this  disorder  necessitates 
five  days  of  hospital  stays  for  the  administration  of  heparin 
by  continuous  intravenous  infusion,  adjusted  most  com- 
monly by  aPTT.  Because  of  their  excellent  bioavailability 
and  predictable  anticoagulant  response  following  subcuta- 
neous administration  and  because  monitoring  of  labora- 
tory coagulation  measures  is  not  required,  LMW  heparins 
offer  the  potential  for  outpatient  treatment  of  deep  venous 
thrombosis.  A recent  meta-analysis  of  ten  clinical  trials  us- 
ing various  LMW  heparins  compared  with  standard  he- 
parin in  the  initial  treatment  of  deep  venous  thrombosis 
showed  statistically  significant  reductions  for  sympto- 
matic thromboembolic  complications,  clinically  important 
bleeding,  and  mortality.  Encouraging  data  from  a recent 
Canadian  trial  found  enoxaparin  to  be  effective  and  safe  in 
the  outpatient  treatment  of  deep  venous  thrombosis.  If 
results  from  larger  ongoing  trials  prove  beneficial,  we  may 
be  able  to  substantially  reduce  the  length  of  stay  or  even 
eliminate  many  of  the  300.000  hospital  admissions  each 
year  for  this  disorder. 

GREGORY  R.  WISE,  MD 

Loma  Linda,  California 
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Exercise-Induced  Asthma 

Although  the  causes  of  exercise-induced  asthma  are 
still  unknown,  there  are  two  theories  that  are  best  sup- 
ported by  clinical  observation.  One  postulates  that  exer- 
cise leads  to  water  loss  in  the  airways,  inducing  the 
release  of  inflammatory  mediators  that  stimulate  bron- 
chospasm.  The  second  theorizes  that  cooling  of  the  air- 
ways by  exercise  causes  changes  in  blood  flow  in  the 
bronchial  circulation  that  also  induce  the  release  of  bron- 
chospastic  mediators. 

Three  classes  of  drugs  have  been  adopted  by  the 
International  Olympic  Committee  for  exercise-induced 
asthma:  agonists,  cromolyn  sodium,  and  theophylline. 
Aerosolized  steroids  have  not  been  shown  to  be  helpful 
in  exercise-induced  asthma  unless  administered  over  a 
four-week  period  before  exercise.  Theophylline  has  been 
effective  only  in  patients  who  use  it  long  term.  Recent 
studies  have  attempted  to  establish  the  efficacy  of  experi- 
mental longer-acting  (3,-agonists  and  cromolyn  in  exer- 
cise-induced asthma.  One  showed  improved  protection 
from  this  disorder  when  using  long-acting  cromolyn  and 
nedocromil  compared  with  cromolyn  alone. 

Although  we  still  have  much  to  learn  about  it,  the  fol- 
lowing is  recommended  for  the  management  of  exercise- 
induced  asthma.  The  diagnosis  is  made  by  showing  a 
15%  fall  in  the  forced  expiratory  volume  in  one  second 
or  the  peak  expiratory  flow  rate  monitoring  at  0,  3,  5,  10, 
15,  or  20  minutes  after  6 minutes  of  strenuous  exercise. 
Specific  information  from  the  history,  obtaining  positive 
histamine  or  methacholine  challenge  tests,  or  demon- 
strating adequate  responses  to  therapeutic  trials  of  drugs 
effective  in  treating  exercise-induced  asthma  can  also 
help  make  the  diagnosis. 

Most  persons  who  suffer  from  exercise-induced 
asthma  respond  to  two  inhalations  of  a (3,-agonist  (short 
or  long  acting)  administered  five  to  ten  minutes  before 
exercise.  Salmeterol  (long-acting  (3-agonist)  seems  to 
provide  longer  protection  than  the  shorter-acting  (3-ago- 
nists (albuterol).  For  more  difficult  cases,  prolonged  pro- 
tection can  be  obtained  by  combining  cromolyn  or 
nedocromil  with  (3,-agonists.  No  difference  in  efficacy 
was  found  between  cromolyn  and  nedocromil,  and  there- 
fore, either  one  can  be  used.  A trial  of  ipratropium  bro- 
mide in  metered-dose  inhalant  form,  in  combination  with 
(3,-agonists  or  cromolyn  sodium  or  both,  can  be  of  some 
benefit.  Both  (3,-agonists  and  cromolyn  sodium  are  avail- 
able in  metered-dose  inhalers,  in  capsule  form  specifi- 
cally designed  for  spinhalers,  and  in  solutions  for 
nebulization.  The  oral  administration  of  (3,-agonists  has 
not  been  effective  in  the  treatment  of  exercise-induced 
asthma. 

For  those  patients  with  more  severe  exercise-induced 
asthma,  it  is  recommended  to  choose  a sport  that  requires 
less  exertion — that  is,  swimming,  downhill  skiing,  and 
recreational  cycling  as  opposed  to  running,  cross-country 
skiing,  and  bicycle  racing.  It  is  also  recommended  to  un- 
dergo a brief  warm-up  period  before  engaging  in  more 
intense  exercise  and  a warm-down  after  completing  exer- 


cise. The  abrupt  onset  and  sudden  cessation  of  exercise 
puts  persons  more  at  risk  for  exercise-induced  asthma. 
Finally,  patients  who  have  exercise-induced  asthma  and 
who  are  sensitive  to  airborne  pollens  should  not  un- 
dergo strenuous  exercise  outdoors  during  the  high- 
pollen  season. 

Several  additional  factors  are  known  to  exacerbate  the 
response  to  exercise  in  patients  with  asthma  and  should 
be  kept  in  mind  in  the  prevention  of  this  disorder.  The 
more  severe  the  underlying  asthma,  the  greater  the  ad- 
verse response  to  exercise  in  asthma.  The  longer  the 
duration  of  exercise,  the  greater  the  risk  of  it  inducing 
asthma  (this  applies  to  the  intensity  of  exercise  as  well). 
Exercise-induced  asthma  is  much  more  likely  to  be  pro- 
voked in  cold  and  dry  weather  conditions. 

ETAN  MILGROM.  MD 
Los  Angeles,  California 
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Osteoporosis — New  Techniques 
for  Screening,  Diagnosis,  and 
Clinical  Monitoring 

Osteoporosis  is  a major  public  health  problem  that  al- 
ready affects  25  million  Americans,  is  responsible  for  about 
1 .5  million  fractures  annually,  and  has  been  estimated  to  re- 
sult in  direct  and  indirect  health  care  expenditures  of  $10 
billion  annually.  The  National  Osteoporosis  Foundation  es- 
timates that  half  of  all  women  older  than  50  years  will  have 
an  osteoporosis-related  fracture.  Men  are  also  at  risk,  with 
a 5%  lifetime  risk  of  hip  fracture. 

Bone  is  continuously  resorbed  and  formed  through- 
out life  in  the  process  of  remodeling  or  turnover.  After 
ages  30  to  40,  resorption  exceeds  formation,  resulting  in 
net  bone  loss  in  older  women  and  men.  In  perimeno- 
pausal  women,  estrogen  deficiency  results  in  more  rapid 
bone  loss  for  five  to  ten  years  after  menopause.  Osteo- 
porosis occurs  when  bone  loss  is  sufficient  to  cause 
mechanical  weakness  and  increased  risk  of  fracture. 
Bone  loss  cannot  be  reversed,  but  the  likelihood  of  com- 
plications can  be  minimized  by  identifying  patients,  even 
older  ones  with  high  rates  of  bone  turnover  and  low  bone 
density,  and  by  intervening  to  slow  or  stop  net  bone  loss. 

The  incidence  of  osteoporosis  is  expected  to  rise  even 
further  as  the  population  ages.  It  is,  therefore,  imperative  to 
identify  the  persons  most  at  risk  for  bone  loss  and  fracture. 
Risk  factors  and  causes  of  secondary  osteoporosis,  such  as 
hyperthyroidism,  hyperparathyroidism,  or  treatment  with 
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glucocorticoids,  should  be  searched  for  during  the  initial  pa- 
tient evaluation.  Because  osteoporosis  is  the  result  of  a 
process  that  continues  for  the  life  of  the  patient,  physicians 
must  remain  alert  to  the  development  of  contributing  factors 
during  long-term  follow-up  as  well.  The  routine  history  and 
physical  examination  are  useful  in  discovering  these  disor- 
ders. For  instance,  the  history  may  reveal  primary  or 
secondary  amenorrhea,  alcohol  and  cigarette  use,  drug  treat- 
ment, dietary  habits,  gastric  or  intestinal  resections,  sunlight 
deprivation,  and  immobilization.  Physical  examination  may 
suggest  such  conditions  as  hyperthyroidism  or  glucocorti- 
coid excess.  Screening  laboratory  tests,  such  as  complete 
blood  count,  chemistry  panel,  erythrocyte  sedimentation 
rate,  urinalysis,  and  serum  and  urine  protein  levels  may  sug- 
gest endocrine,  gastrointestinal,  or  renal  disease  or  cancer. 
In  these  cases,  specific  diagnoses  should  be  established  and 
addressed  as  soon  as  possible. 

Should  risk  factors  and  the  initial  clinical  assessment  in- 
dicate a strong  likelihood  of  osteoporosis,  bone  mineral 
density  can  be  established  with  bone  densitometry.  Bone 
turnover  rate  and  the  risk  of  further  bone  loss  can  be  deter- 
mined by  measuring  biochemical  indices  of  bone  resorption 
and  formation.  Measuring  the  bone  mineral  density  is  use- 
ful in  assessing  current  bone  mass  and  establishing  base- 
lines for  follow-up.  It  correlates  with  bone  strength:  low 
bone  mineral  density  is  associated  with  fracture  risk.  The 
use  of  dual-energy  x-ray  absorptiometry  has  made  accurate 
and  reproducible  bone  mineral  density  measurements  pos- 
sible for  several  years. 

Bone  density  alone,  however,  cannot  predict  future 
changes  in  bone  tissue.  Dynamic  measurements  of  the  bone 
remodeling  process,  made  possible  by  recent  breakthroughs 
in  immunoassay  technology,  now  offer  the  potential  of  strat- 
ifying the  risk  of  future  bone  loss,  determining  the  need  for 
treatment,  and  monitoring  the  efficacy  of  treatment  over 
time.  The  rate  of  bone  turnover  can  be  assessed  by  measur- 
ing levels  of  one  or  more  of  the  biochemical  markers  asso- 
ciated with  bone  resorption  and  formation  that  are  released 
into  the  blood  or  urine.  Testing  for  biochemical  markers  is 
noninvasive  and  relatively  inexpensive. 

New  immunoassays  for  biochemical  bone  markers  are 
now  reaching  clinical  laboratories.  The  pyridinium  cross- 
links of  collagen,  deoxypyridinoline,  pyridinoline,  and  their 
associated  peptides,  measured  in  urine,  are  newly  recog- 
nized markers  for  bone  resorption  that  are  highly  sensitive 
and  specific  for  the  degradation  of  bone  collagen.  Bone- 
specific  alkaline  phosphatase  and  osteocalcin  are  serum 
markers  that  have  good  sensitivity  and  specificity  for  bone 
formation.  Together,  the  measurement  of  pyridinium  cross- 
links and  bone-specific  alkaline  phosphatase  or  osteocalcin 
provide  an  index  of  bone  turnover  rate.  The  clinical  useful- 
ness of  these  new  techniques  is  twofold.  They  identify 
adults  at  high  risk  for  the  development  of  osteoporosis  or 
older  adults  with  established  osteoporosis  but  continued 
high  rates  of  bone  loss,  so  that  aggressive  therapy  can  be  in- 
stituted to  prevent  or  limit  the  disorder.  They  also  provide  a 
noninvasive,  sensitive,  and  dynamic  tool  for  monitoring  the 
clinical  course  and  effect  of  therapy. 


Whether  evaluating  a peri  menopausal  woman  or  treat- 
ing an  older  man  with  osteoporosis,  a similar  assessment 
and  follow-up  algorithm  can  be  followed.  The  baseline 
measurement  of  pyridinium  crosslinks  and  a bone  forma- 
tion marker  along  with  bone  mineral  density  may  determine 
the  current  and  future  risks  of  fracture  and  bone  loss.  The 
initiation  of  a suitable  antiresorptive  therapy,  such  as  hor- 
mone replacement,  calcitonin,  or  bisphosphonate,  appropri- 
ate for  the  patient  and  condition  can  then  be  undertaken. 
Progress  should  be  checked  within  three  months  to  verify 
efficacy  and  compliance.  Thereafter,  annual  bone  mineral 
density  and  bone  marker  measurements  are  used  as  moni- 
tors. By  allowing  better  management  of  bone  loss  and  os- 
teoporosis, these  new  tools  in  clinical  medicine  provide  the 
opportunity  to  prevent  or  decrease  morbidity,  mortality,  and 
health  care  costs  and  retain  or  improve  the  quality  of  pa- 
tients’ lives. 

Editor's  Note:  The  author  has  a financial  interest  in  a small,  public  company  that 
researches,  develops,  and  commercializes  improved  diagnostic  methods  for  manag- 
ing bone  diseases.  This  company's  current  and  future  products  measure  some  of  the 
compounds  mentioned  in  this  epitome. 
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Renal  Complications  of 
Hepatitis  C Virus  Infection 

Infection  with  the  hepatitis  C virus  (HCV)  has  recently 
been  implicated  in  the  pathogenesis  of  several  extrahep- 
atic  disorders,  notably  mixed  cryoglobulinemia  and  cryo- 
globulinemic  glomerulonephritis.  The  HCV,  an  RNA 
virus,  is  transmitted  by  blood  products,  injection  drug 
abuse,  sexual  contact,  or  vertical  transmission.  Although 
acute  hepatitis  C is  usually  mild  and  anicteric,  the  infec- 
tion leads  to  chronic  hepatitis  in  at  least  50%  of  cases  and 
chronic  active  hepatitis,  cirrhosis,  or  hepatocellular  carci- 
noma in  about  10%  of  all  cases. 

Once  established,  spontaneous  resolution  of  HCV 
viremia  is  unusual.  Furthermore,  HCV  can  replicate  in 
extrahepatic  sites  (such  as  peripheral  blood  mononuclear 
cells).  Chronic  antigenic  stimulation  and  persistent  viral 
replication  cause  polyclonal  B-lymphocyte  proliferation, 
antiglobulin  immunoglobulin  (Ig)  M antibody  (rheuma- 
toid factor)  production,  and  type  III  mixed  cryoglobulin- 
emia in  about  a third  of  patients  with  chronic  hepatitis 
C.  A smaller  percentage  of  patients  exhibit  a mono- 
clonal B-lymphocyte  proliferation  and  monoclonal  IgM 
rheumatoid  factor  production  resulting  in  type  II  mixed 
cryoglobulinemia. 

Hepatitis  C infection  is  now  recognized  as  a major 
cause  of  mixed  cryoglobulinemia.  Circulating  HCV  RNA 
or  HCV  antibodies  (or  both)  are  detectable  in  the  serum 
of  most  patients  with  type  III  and  virtually  all  patients 
with  type  II  mixed  cryoglobulinemia,  as  compared  with 
less  than  1%  of  the  general  population.  Nearly  all  circu- 
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luting  HCV  RNA  in  these  patients  is  contained  in  cryo- 
precipitable  immune  complexes.  Clinically,  types  11  and 
III  mixed  cryoglobulinemia  share  a common  syndrome 
characterized  by  weakness,  arthralgia,  purpura  (due  to 
leukocytoclastic  vasculitis),  Raynaud’s  phenomenon,  and 
peripheral  neuropathy.  Renal  involvement  is  uncommon 
in  type  III  mixed  cryoglobulinemia,  but  is  common  in 
type  II  mixed  cryoglobulinemia,  with  glomerulonephritis 
developing  in  more  than  50%  of  patients. 

The  most  common  renal  lesion  associated  with  mixed 
cryoglobulinemia  is  membranoproliferative  glomerulo- 
nephritis type  I.  Patients  with  membranoproliferative  glo- 
merulonephritis type  1 typically  present  with  proteinuria 
and  microhematuria.  Mild  to  moderate  renal  insufficiency 
is  present  in  about  50%  and  the  nephrotic  syndrome  in 
about  25%  of  the  cases.. The  course  of  the  renal  disease  is 
unpredictable,  with  partial  or  complete  remission,  persis- 
tent urinary  abnormalities  without  renal  insufficiency,  and 
intermittent  exacerbations  and  remissions  each  occurring 
in  approximately  a third  of  the  affected  patients.  Rarely, 
acute  glomerulonephritis  with  oliguric  renal  failure  oc- 
curs. Chronic  renal  failure  occurs  in  less  than  10%  of 
cases,  usually  after  prolonged  periods. 

Laboratory  findings  include  type  II  cryoglobulinemia 
(monoclonal  IgM),  C4  hypocomplementemia,  and  occa- 
sional C3  hypocomplementemia.  Antinuclear  and  anti- 
neutrophil cytoplasmic  antibodies  are  typically  absent. 
Hepatitis  C virus  serologic  tests  should  be  obtained  in  all 
patients  with  membranoproliferative  glomerulonephritis 
even  in  the  absence  of  circulating  cryoglobulins  or  dis- 
cernible liver  disease,  as  these  features  are  frequently 
absent  at  the  time  of  the  initial  evaluation. 

Light-microscopic  examination  of  a renal  biopsy 
usually  reveals  mesangial  proliferation,  accentuated 
lobulation  of  the  glomerular  tuft,  and  double-contoured 
glomerular  basement  membranes.  Occasionally  a patient 
may  have  exudative  glomerulonephritis,  focal  glomerulo- 
sclerosis, or  membranous  nephropathy.  Immuno- 
fluorescent  microscopy  usually  reveals  mesangial  and 
capillary  deposits  of  IgM,  IgG,  and  C3.  Subepithelial 
immune  deposits  consistent  with  type  III  membranoprolif- 
erative glomerulonephritis  or  sparse  immune  deposits  sim- 
ilar to  acute  exudative  and  proliferative  glomerulonephritis 
are  occasionally  encountered. 

Several  histologic  features  may  differentiate  the  cryo- 
globulinemic  form  of  membranoproliferative  glomeru- 
lonephritis from  the  idiopathic  form.  For  example,  the 
glomerular  capillary  lumens  may  be  fdled  with  deposits 
that  display  the  ultrastructural  features  of  cryoglobulins, 
such  as  granular  or  fibrillar  structures  and  possibly  virus- 
like particles.  Other  findings  include  massive  monocyte 
infiltration,  endocapillary  proliferation,  vasculitis  of 
small  and  medium-size  renal  arteries,  and  extensive  cap- 
illary wall  abnormalities. 

A growing  body  of  evidence  suggests  that  HCV  in- 
fection underlies  nearly  all  cases  of  cryoglobulinemic 
glomerulonephritis.  A plausible  theory  for  the  pathogen- 


esis of  the  renal  lesion  is  that  HCV-IgG  antibody  com- 
plexes are  bound  by  the  monoclonal  IgM  rheumatoid  fac- 
tor, which  has  a strong  affinity  for  the  glomerular 
basement  membrane  and  mesangial  matrix. 

Treatment 

Interferon  alfa  (IFN-a)  inhibits  HCV  replication  and, 
as  such,  can  be  effective  in  the  treatment  of  chronic  he- 
patitis C infection.  A six-month  course  of  IFN-a  (3  mil- 
lion units  3 times  a week)  has  been  shown  to  reduce 
viremia  and  improve  liver  function  and  histologic  fea- 
tures in  50%  of  patients.  The  disease  frequently  relapses 
following  the  cessation  of  therapy,  however. 

Several  studies  have  suggested  that  IFN-a  therapy 
may  improve  extrahepatic  complications  of  HCV  infec- 
tion, specifically  mixed  cryoglobulinemia  and  mem- 
branoproliferative glomerulonephritis.  Interferon  alfa 
therapy  reduces  serum  HCV  RNA  to  undetectable  levels 
in  most  patients  with  mixed  cryoglobulinemia,  lowers 
circulating  levels  of  cryoglobulin  and  rheumatoid  factor, 
and  lessens  clinical  symptoms  such  as  purpura  and 
arthralgias.  Viremia  and  cryoglobulinemia  almost  always 
recur,  however,  after  therapy  is  discontinued. 

About  half  the  patients  with  HCV-associated  mem- 
branoproliferative glomerulonephritis  exhibit  a substan- 
tial reduction  in  proteinuria  with  an  increase  in  the 
glomerular  fdtration  rate  following  IFN-a  therapy.  The 
greatest  clinical  response  is  seen  in  patients  showing  the 
disappearance  of  HCV  viremia.  Viremia  and  proteinuria 
generally  recur  after  the  cessation  of  therapy,  however. 

Interferon  alfa  is  usually  well  tolerated.  Its  common 
side  effects  include  a flulike  illness,  insomnia,  and 
malaise.  In  addition,  peripheral  neuropathy  may  tran- 
siently worsen  in  patients  with  mixed  cryoglobulinemia, 
and  proteinuria  may  rarely  increase  during  therapy.  The 
average  wholesale  drug  price  for  a six-month  course  of 
IFN-a  is  about  $850.  Despite  the  relatively  high  cost  of 
the  drug,  recent  studies  concluded  that  IFN-a  is  cost- 
effective  for  chronic  HCV  hepatitis. 

In  patients  with  severe  extrahepatic  manifestations, 
plasmapheresis  and  immunosuppressive  therapy  using 
prednisone  and  cytotoxic  agents  such  as  cyclophos- 
phamide or  chlorambucil  has  had  some  success.  Large- 
scale  controlled  studies  of  these  therapies  are  lacking, 
however.  High  doses  of  intravenous  methylprednisolone 
sodium  succinate  have  been  reported  to  improve  renal 
function  and  proteinuria  in  patients  with  HCV-associated 
acute  glomerulonephritis,  despite  the  persistence  of 
viremia  and  cryoglobulinemia. 

CHARLES  J.  KAUPKE,  MD 
N.  D.  VAZIRI.  MD 
Orange,  California 
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New  Treatments  of 
Sickle  Cell  Disease 

Despite  improved  treatment  of  sickle  cell  disease,  there 
is  no  widely  available  cure.  This  encourages  continued 
emphasis  on  prenatal  diagnosis.  The  polymerase  chain 
reaction  (PCR)  has  provided  improved  methods  for 
detecting  sickle  cell  genes  in  fetal  DNA  obtained  by 
chorionic  villus  sampling  or  amniocentesis.  One  PCR 
method,  reverse  dot  blotting,  can  screen  in  a single  reac- 
tion for  the  several  genes  that  cause  sickle  cell  disease — 
hemoglobin  (Hb)  S.  Hb  C.  and  all  the  3-thalassemia 
alleles  of  African  Americans. 

In  persons  with  sickle  cell  disease,  transfusions  are  a 
traditional  approach.  Indications  are  now  better  under- 
stood and  include  the  imminent  dangers  of  hypoxemia  or 
acidosis  for  which  partial  exchange  in  adults  or  children  is 
indicated.  A need  exists  for  improved  blood  rheology  to 
prevent  recurrent  strokes  or  to  treat  priapism,  which  often 
require  simple  or  partial  exchange  transfusion.  Pain  crisis 
is  not  an  indication  for  transfusions,  nor  is  prophylactic 
transfusion  necessary  in  pregnancy.  Simple  transfusion  be- 
fore an  operation  is  as  good  as  more  aggressive  partial  ex- 
change and  entails  fewer  complications.  The  controversy 
over  the  use  of  preoperative  transfusion  versus  no  transfu- 
sion at  all  will  be  resolved  only  with  a randomized  trial. 

Hemoglobin  F protects  against  the  ravages  of  sickle 
cell  disease  because  it  inhibits  Hb  S polymerization. 
Pharmacologic  agents  that  increase  Hb  F production 
include  arginine  butyrate,  which  appears  to  have  limited 
therapeutic  benefit  in  sickle  cell  disease,  and  hydroxyurea, 
which  in  adults  substantially  decreases  the  severity  of  ane- 
mia and  the  frequency  of  pain  crisis,  acute  chest  syn- 
drome. hospital  admission,  and  transfusion.  The  questions 
of  long-term  risks  in  adults  and  of  efficacy  and  short-  and 
long-term  risks  in  children  are  unanswered.  Many  experts 
recommend  administering  hydroxyurea  at  an  initial  daily 
oral  dose  of  15  mg  per  kg  for  adults  with  sickle  cell  ane- 
mia (Hb  SS)  who  have  frequent  pain  or  transfusion  depen- 
dence and  who  are  willing  to  avoid  pregnancy.  Bone 
marrow  suppression  must  be  monitored  carefully. 

The  occlusion  of  sickle  cell  blood  flow  is  mediated 
by  the  adherence  of  sickle  reticulocytes  to  vascular  en- 
dothelium, followed  by  the  trapping  of  poorly  de- 
formable, dehydrated  sickle  erythrocytes.  An  artificial 
surfactant  (RheothRx)  that  inhibits  the  adherence  of 
sickle  erythrocytes  to  endothelial  cells  was  found  to  re- 
duce the  narcotic  requirement  during  painful  crises  and 
may  soon  be  available  for  treating  acute  painful  episodes. 
The  severe  dehydration  of  sickle  erythrocytes  results  from 
the  combined  effects  of  the  calcium-sensitive  potassium 
efflux  and  potassium-chloride  cotransport.  These  may  be 
inhibited,  respectively,  by  the  administration  of  oral 
clotrimazole  and  magnesium,  which  preserve  sickle  ery- 
throcyte hydration  and  are  under  study  to  ascertain  their 
therapeutic  potential. 


Bone  marrow  transplantation  for  sickle  cell  disease 
offers  great  benefit  but  substantial  risk.  Its  cost  of  about 
$200,000  compares  favorably  with  the  approximately 
$112,000  per  year  required  to  care  for  a transfusion- 
dependent  patient  with  sickle  cell  disease.  Risk-benefit 
considerations  of  the  quantity  and  quality  of  life  reveal 
that  for  patients  with  Hb  SS.  the  life  expectancy  is  in  the 
fifth  decade  and  that  pain  occurs  rarely  or  never  in  about 
a third  of  patients.  An  enigma  associated  with  bone  mar- 
row transplantation  concerns  exposing  patients  in  whom 
severe  disease  may  never  develop  to  the  risk  of  transplan- 
tations versus  withholding  possible  cure  from  patients  un- 
til they  have  a potentially  disabling  complication.  Of  22 
children  with  severe  sickle  cell  disease  treated  with  bone 
marrow  transplantation,  20  are  alive,  17  with  stable  donor 
engraftment.  Survival  and  event-free  survival  are  88% 
and  75%,  respectively.  A greater  use  of  bone  marrow 
transplantation  for  sickle  cell  disease  will  depend  on  con- 
tinued improvement  in  methods  and  will  probably  be  con- 
fined largely  to  children. 

Correcting  the  expression  of  or  replacing  the  sickle 
cell  gene  has  become  a real  possibility.  The  greatest  suc- 
cess in  achieving  the  goals  of  safe,  efficient,  and  stable 
transfer  of  a normal  globin  gene  into  hematopoietic  stem 
cells  has  been  with  the  use  of  the  adenoassociated  virus 
(AAV)  as  a vector.  This  virus  does  not  cause  human  dis- 
ease, integrates  transgenes  into  the  host  genome,  accom- 
modates high-level  expression,  and  infects  a wide  variety 
of  human  cells.  The  transfection  of  human  erythro- 
leukemia  cells  with  AAV  containing  a human  y-globin 
gene  linked  to  an  HS-2  promoter  resulted  in  normal  regu- 
lation and  a high-level  expression  of  y-globin.  Similar  ap- 
proaches to  gene  therapy  are  predicted  to  provide 
effective  therapy  for  sickle  cell  disease  soon. 

Increased  understanding  of  sickle  cell  disease  patho- 
physiology has  led  the  way  to  a variety  of  new  therapeu- 
tic interventions.  The  clinical  approach  to  this  disease 
soon  will  be  greatly  changed  as  the  result. 

STEPHEN  H.  EMBURY.  MD 
San  Francisco,  California 
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Thrombotic  Thrombo- 
cytopenic Purpura 
Associated  With  Histamine 
H2-Receptor  Antagonist 
Therapy 

SUSAN  M.  KALLAL,  PharmD 

MAKAU  LEE,  MD,  PhD 

San  Antonio,  Texas 

First  described  in  1924,  thrombotic  thrombocytopenic 
puipura  (TTP)  is  an  uncommon  disorder  characterized  by 
microangiopathic  hemolytic  anemia,  thrombocytopenia, 
neurologic  deficits,  renal  dysfunction,  and  fever.' ' In  this 
report,  we  describe  a case  of  TTP  associated  with  the  use 
of  famotidine,  a histamine  H, -receptor  antagonist.  To  our 
knowledge,  this  is  the  first  documented  case  of  TTP  due 
to  an  H,-receptor  antagonist. 

Report  of  a Case 

The  patient,  a 63-year-old  man,  was  admitted  to  the 
hospital  because  of  the  acute  onset  of  slurred  speech  and 
left-sided  weakness  on  the  day  of  admission.  He  did  not 
have  fever,  headache,  blurred  vision,  incontinence,  sei- 
zures, hematuria,  or  skin  discoloration.  A week  before  his 
admission,  the  patient  began  taking  famotidine  (20  mg 
orally  once  a day)  for  gastroesophageal  reflux  symptoms. 
His  medical  history  was  relevant  for  an  episode  of  TTP  14 
years  before  this  admission  during  which  he  was  taking 
cimetidine  for  peptic  ulcer  disease.  This  earlier  episode  of 
TTP  began  about  five  weeks  after  the  initiation  of  cimeti- 
dine therapy,  and  the  TTP  resolved  completely  after 
steroid  therapy,  blood  transfusion,  and  the  discontinuation 
of  cimetidine. 

On  admission,  the  patient’s  temperature  was  37.2°C 
(99°F),  his  pulse  rate  was  84  beats  per  minute,  and  his 
blood  pressure  was  170/80  mm  of  mercury.  On  physical 
examination,  the  patient  had  slurred  speech  and  mild 
weakness  in  his  left  leg;  the  rest  of  the  physical  and  neu- 
rologic findings  were  unremarkable.  Pertinent  laboratory 
studies  included  a complete  blood  count  showing  a hema- 
tocrit of  0.219  (21.9%)  with  a reticulocyte  fraction  of 
0.134  (13.4%)  and  a platelet  count  of  14  X 10M  per  liter 
( 14,000  per  pel);  a peripheral  blood  smear  showing  pro- 


(Kallal  SM.  Lee  M:  Thrombotic  thrombocytopenic  purpura  associated 
with  histamine  H,-receptor  antagonist  therapy.  West  J Med  1996; 
164:446-448) 
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nounced  anisopoikilocytosis,  including  numerous  nucle- 
ated erythrocytes,  schistocytes,  helmet  cells,  tear  drop 
cells,  and  fragmented  erythrocytes;  total  serum  bilirubin 
level,  34  p.mol  per  liter  (2  mg  per  dl)  (normal,  3.4  to  20.5 
ixmol  per  liter);  serum  lactate  dehydrogenase  (LDH) 
level,  1,207  units  per  liter  (normal  100  to  225  units  per 
liter);  and  urinalysis  showing  2+  blood.  The  remainder  of 
blood  chemistry  tests,  liver  function  tests,  and  coagulation 
studies  (including  fibrinogen  and  fibrin-split  products) 
were  within  normal  limits;  a direct  Coombs’  test  was  neg- 
ative. An  emergency  computed  tomographic  scan  of 
the  head  revealed  no  acute  infarction  or  hemorrhage.  A 
subsequent  bone  marrow  biopsy  revealed  pronounced 
normocytic  erythroid  hyperplasia,  a substantial  increase 
in  the  number  of  megakaryocytes,  maintenance  of  a trilin- 
eage maturation  pattern,  and  no  evidence  of  any  infiltrative 
processes.  Thus,  a diagnosis  of  TTP  was  made. 

The  patient  was  treated  with  corticosteroids,  the  trans- 
fusion of  red  blood  cells,  and  daily  plasmapheresis  with 
fresh-frozen  plasma,  in  addition  to  the  discontinuation  of 
famotidine.  His  hospital  course  was  uncomplicated,  with 
gradual  and  complete  resolution  of  his  neurologic  signs 
and  hematologic  abnormalities  over  several  days.  He  was 
well  and  asymptomatic  with  no  recurrence  of  any  neuro- 
logic problems  at  one-year  follow-up. 

Discussion 

Thrombotic  thrombocytopenic  purpura  is  more  com- 
mon in  women  than  men  by  a ratio  of  3:2  and  occurs  most 
often  in  the  third  decade  of  life.3-4  The  onset  of  symptoms 
in  patients  with  TTP  is  typically  abrupt.2  About  30%  of 
patients  present  with  the  five  characteristic  manifesta- 
tions, whereas  70%  to  80%  of  patients  present  with 
thrombocytopenia,  hemolytic  anemia,  and  neurologic 
dysfunction.4-5  The  most  common  initial  presentations  of 
TTP  are  neurologic  deficits  and  hemorrhage.1-2  On  labora- 
tory examination,  TTP  patients  show  hemolytic  anemia 
and  thrombocytopenia.  Severe  anemia  is  common,  and 
about  40%  of  patients  have  a hemoglobin  of  65  grams  per 
liter  (6.5  grams  per  dl)  or  less.1-4  Platelet  counts  are  often 
less  than  20  X ICC  per  liter  (20,000  per  pd).46  Leuko- 
cytosis may  be  present  in  about  80%  of  patients.3  Periph- 
eral blood  smears  show  schistocytes  without  spherocytes, 
consistent  with  a nonimmune  hemolytic  anemia.6  Serum 
LDH  levels  are  markedly  elevated  and  have  been  used  in 
conjunction  with  the  platelet  count  as  a marker  for  disease 
progression  and  efficacy  of  therapy. 2-4-5  Coagulation  stud- 
ies differentiate  TTP  from  disseminated  intravascular 
coagulation  (DIC);  fibrin-degradation  products  present  in 
patients  with  DIC  are  lacking  in  those  with  TTP.4-7  In 
addition,  prothrombin  time,  partial  thromboplastin  time, 
and  fibrinogen  values  are  usually  normal  in  patients  with 
TTP,  in  contrast  to  the  abnormalities  noted  in  patients 
with  DIC.4-7 

The  clinical  manifestations  of  TTP  represent  damage 
to  various  organ  systems  due  to  widespread  thrombosis  of 
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ABBREVIATIONS  USED  IN  TEXT 

DIC  = disseminated  intravascular  coagulation 

LDH  = lactate  dehydrogenase 

TTP  = thrombotic  thrombocytopenic  purpura 


the  microvasculature.2'8  Possible  stimuli  for  intravascular 
thrombus  formation  include  diffuse  endothelial  damage 
and  abnormally  large  von  Willebrand  factor  multimers.2,6,7 
Available  data  from  experimental  studies  indicate  that  var- 
ious noxious  stimuli  produce  endothelial  injury,  a transient 
release  of  platelet-agglutinating  factors,  and  unusually 
large  multimers  of  factor  VI II: von  Willebrand  factor  from 
injured  endothelium,  resulting  in  abnormal  platelet  aggre- 
gation and  producing  the  syndrome  of  TTP.6'8  Other  factors 
implicated  in  the  pathogenesis  of  TTP  include  impaired 
fibrinolytic  activity,  immune  complex  formation  and 
deposition,  abnormalities  of  endothelial  prostacyclin  pro- 
duction, and  a deficiency  in  platelet-aggregating  factor 
inhibitor. 2,6,7  An  autoimmune  cause  has  also  been  postu- 
lated because  TTP  has  been  associated  with  several 
autoimmune  disorders,  including  Sjogren’s  syndrome, 
polymyositis,  systemic  lupus  erythematosus,  and  rheuma- 
toid arthritis.7'9 

Thrombotic  thrombocytopenic  purpura  has  also  been 
associated  with  pregnancy;  allograft  rejection;  vaccines2; 
bacterial,  viral,  and  fungal  infections10;  carcinomas10;  a dog 
bite11;  a beesting10;  and  carbon  monoxide  poisoning.12  In 
addition,  the  following  drugs  have  been  reported  to  cause 
this  disorder:  penicillin,13  sulfonamides,10  rifampicin,14 
metronidazole,  quinine,  cyclosporin,15  penicillamine,16 
ticlopidine,17  defibrotide,18  oral  contraceptive  agents,2,10 
chemotherapeutic  agents,10,15  and  cocaine.15  A review  of  the 
English-language  literature  between  1966  and  1995  did 
not  reveal  any  cases  of  TTP  related  to  H,-receptor  antago- 
nist therapy.  Moreover,  a computer  search  of  the  1995 
Drugdex  database  revealed  that  although  the  use  of  H,- 
receptor  antagonists  has  been  associated  with  various 
hematologic  abnormalities  (Table  1),  none  have  been 
reported  to  cause  TTP.19  To  our  knowledge,  our  patient 
represents  the  first  documented  case  of  TTP  associated 
with  H,-receptor  antagonists.  Although  the  pathogenesis 


of  the  hematologic  adverse  effects  associated  with  H:- 
receptor  antagonists  (Table  1 ) remains  unclear,  experimen- 
tal studies  suggest  that  these  adverse  effects  are  probably 
due  to  either  direct  toxicity  for  various  hemopoietic  cells 
or  drug-induced  immune  reaction. 211,21  In  the  present  case, 
we  speculate  that  the  H,-receptor  antagonists  cimetidine 
and  famotidine  probably  initiated  endothelial  damage  and 
abnormal  platelet  aggregation,  resulting  in  TTP. 

At  the  time  of  presentation,  our  patient  was  taking  no 
medications  other  than  famotidine.  The  temporal  relation- 
ship of  the  onset  of  symptoms  in  our  patient  correlates 
with  the  initiation  of  famotidine  therapy.  We  speculate 
that  he  had  TTP  14  years  earlier  while  taking  cimetidine, 
thus  the  initiation  of  famotidine  seven  days  before  this  ad- 
mission resulted  in  an  inadvertent  rechallenge  with  an- 
other H,-receptor  antagonist  and  recurrence  of  the  TTP. 
We  recognize,  however,  that  about  30%  of  patients  with 
TTP  may  have  a recurrence  during  the  first  ten  years  af- 
ter the  initial  episode22;  hence,  we  cannot  exclude  the  pos- 
sibility that  this  patient  simply  had  a relapse  that  was  not 
related  to  the  coincidental  use  of  famotidine. 

Finally,  the  treatment  of  TTP  has  been  largely  empiric. 
Over  the  past  two  decades,  plasmapheresis  or  plasma  ex- 
change has  become  the  treatment  of  choice  for  this  disor- 
der. In  the  1960s,  the  mortality  due  to  TTP  was  greater 
than  90%1,4;  however,  the  introduction  of  plasmapheresis 
and  improved  supportive  care  during  the  past  two  decades 
have  led  to  an  overall  survival  rate  of  greater  than  80%. 4,5,15 
In  a recent  prospective  trial  of  108  patients  with  TTP 
treated  with  plasmapheresis  and  prednisone,  a one-year 
survival  rate  of  91%  was  reported.23  It  remains  unclear, 
however,  whether  plasmapheresis  is  effective  due  to  the 
removal  of  a harmful  substance  or  to  the  replacement  of  a 
deficient  substance.  Although  plasmapheresis  is  the  cur- 
rent treatment  of  choice,  other  adjunctive  therapies  that 
have  been  reported  to  be  effective  in  individual  cases  in- 
clude glucocorticoids,  antiplatelet  agents  (such  as  aspirin, 
dipyridamole,  sulfinpyrazone,  or  dextran),  prostacyclin 
infusions,  intravenous  immune  globulin  therapy,  vin- 
cristine sulfate,  and  splenectomy.2,6,8  The  relative  benefit  of 
these  adjunctive  treatments  in  conjunction  with  plasma- 
pheresis or  plasma  exchange  remains  uncertain  due  to  the 


TABLE  1 .—Hematologic  Adverse  Effects  Associated  With  Histamine  H2-Receptor  Antagonists * 


H2  Receptor  Antagonists 

Hematologic  Toxicity  Cimetidine  Ranitidine  Famotidine  Nizatidine 

Agranulocytosis X X 

Neutropenia X X X 

Leukopenia X X 

Eosinophilia X X 

Aplastic  anemia X X 

Pancytopenia X X 

Thrombocytopenia X XXX 

Leukemoid  reaction X 

Hemolytic  anemia X 

Anemia X 
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rarity  of  the  disease  and  the  lack  of  prospective,  controlled 
clinical  trials.  Heparin  use  is  generally  contraindicated  in 
patients  with  TTP  because  the  thrombotic  occlusions  are 
not  thrombin-mediated.24  Platelet  transfusions  have  re- 
sulted in  fatal  cerebral  infarction  due  to  platelet  aggre- 
gates in  the  brain  and  are  not  recommended.2-25 
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Although  the  anus  is  the  most  common  site  for  gas- 
trointestinal melanoma,  anorectal  melanoma  is  an  uncom- 
mon disease,  with  about  500  reported  cases  since  it  was 
first  described  by  Moore  in  1 857.*  The  prognosis  for 
melanoma  in  this  location  is  poor,  with  five-year  survival 
rates  generally  less  than  10%  despite  surgical  resection. 
Indeed,  survival  is  often  measured  in  months  following 
diagnosis.  The  poor  prognosis  in  patients  with  this  dis- 
ease may  be  attibutable  to  the  aggressive  nature  of  the 
tumor  as  well  as  its  advanced  stage  at  the  time  of  diagno- 
sis. We  report  a case  of  advanced  anorectal  melanoma 
and  review  the  literature,  with  special  emphasis  on  the 
treatment  options  available  to  patients  with  this  disease. 

Report  of  a Case 

The  patient,  a 59-year-old  woman,  presented  to  the 
emergency  department  with  weakness,  fatigue,  weight 
loss,  and  intermittent  rectal  bleeding  of  several  weeks’ 
duration.  On  physical  examination,  she  was  found  to  have 
a pigmented  lesion  on  the  right  lateral  aspect  of  her  anus 
that  was  large  (7  cm  X 7 cm),  necrotic,  fungating,  and 
nontender  (Figure  1).  There  was  bleeding  from  the  mass. 
No  hepatomegaly,  splenomegaly,  or  abdominal  masses 
were  noted.  She  had  unilateral  3+  pitting  edema  of  her 
left  lower  extremity.  Laboratory  studies  revealed  a hema- 
tocrit of  0.16  (16%),  and  liver  function  test  results  were 
within  normal  limits. 

The  patient  was  taken  to  the  surgery  department  for 
sigmoidoscopic  examination  under  anesthesia.  On  close 
examination,  the  mass  was  found  to  arise  on  the  right  lat- 
eral region  of  the  anal  canal  and  was  nearly  circumferen- 
tial. The  mass  extended  7 cm  superiorly  into  the  rectum, 
with  involvement  of  the  anterior,  left  lateral,  and  posterior 
sides.  No  rectovesical  or  rectovaginal  fistulas  were  found. 

Histopathologic  analysis  of  a biopsy  specimen 
revealed  loosely  packed  sheets  of  pleomorphic  cells,  with 
an  abundance  of  pigment-containing  melanotic  cells 
(not  shown).  The  depth  of  the  tumor  locally  was  greater 
than  3 to  4 mm,  which  was  the  maximum  depth  of  the 
biopsy  specimen. 

A computed  tomographic  scan  from  the  lower  thorax 
through  the  pelvis  was  obtained  that  showed  the  previ- 
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ously  described  anal  mass  measuring  8 cm  craniocaudally 
and  7 cm  in  the  anteroposterior  and  lateral  dimensions 
(Figure  2).  There  was  extensive  local  inflammation, 
edema,  or  both  around  the  mass,  with  possible  extension 
into  the  levator  ani  musculature,  vagina,  and  urinary  blad- 
der. Small  (about  1 cm)  densities  were  noted  in  the  re- 
gion, consistent  with  iliac  lymph  nodes.  Multiple  small 
1-cm  parenchymal  nodules  were  found  in  the  lung  bases 
bilaterally,  read  as  most  consistent  with  metastatic  disease 
and  confirming  the  lesions  seen  on  the  chest  radiograph. 
No  abnormalities  of  the  liver  were  noted.  In  addition,  an 
incidental  thrombosis  of  her  left  common  femoral  vein 
was  present. 

With  lung  metastases,  the  tumor  was  classified  as 
stage  III  anorectal  melanoma.2  Given  the  patient’s  debili- 
tated state  and  poor  life  expectancy,  abdominoperineal 
resection  was  not  recommended.  Radiotherapy  was  insti- 
tuted, with  the  intent  of  decreasing  the  tumor  size  and 
bleeding  from  the  tumor.  The  patient  received  30  Gy  (10 
treatments  of  3 Gy  per  day)  to  the  pelvis  with  a cone- 
down  boost  of  42  Gy  to  the  tumor  site.  The  tumor  flat- 
tened and  decreased  in  size  (to  6 cm  X 3 cm,  not  shown) 
and  ceased  bleeding.  She  died  of  multiple  brain  metas- 
tases three  months  after  her  presentation. 

Discussion 

Anorectal  melanoma  is  an  uncommon  malignant  neo- 
plasm, representing  about  1%  of  colorectal  cancers  and 
less  than  2%  of  all  melanomas.3-7  The  typical  presentation 
of  these  tumors  is  rectal  bleeding,  often  misdiagnosed  as 
hemorrhoids.4-8  Patients  may  have  rectal  pain,  obstipation, 
or  a protruding  mass.910  This  tumor  typically  arises  from 
melanocytic  cells  of  the  anal  mucosa.910  Histologic  exam- 
ination reveals  spindle  or  nevoid  cells  (or  both)  forming  a 
pattern  reminiscent  of  acral  lentiginous  melanomas.9 

The  overall  prognosis  for  patients  with  anorectal 
melanoma  is  poor,  with  five-year  survival  rates  generally 
less  than  10%  despite  surgical  resection.4'5,911  The  tumor 
behaves  aggressively,  often  invading  the  lamina  propria 


Figure  1. — A pigmented  mass  is  shown  arising  from  the  right  lat- 
eral aspect  of  the  anus. 


Figure  2. — Computed  tomographic  scans  of  the  pelvis  show 
craniocaudal  and  anteroposterior  extension  of  the  mass  and  in- 
guinal lymphadenopathy  (A-C).  Thrombosis  of  the  left  common 
femoral  vein  is  also  noted  (A). 

and  muscular  layers  and  may  invade  proximally  into  the 
rectal  submucosa.  These  melanomas  often  form  bulky 
tumors  that  protrude  into  the  anal  canal  or  rectum  as 
polypoid  masses.5'6'9  The  combination  of  the  rich  vascu- 
larity of  the  rectal  mucosa  and  the  heightened  local 
aggressiveness  of  these  tumors  may  perhaps  lead  to 
earlier  metastasis.610  Thus,  the  combination  of  biologic 
aggressiveness  and  missed  or  delayed  diagnoses  con- 
tribute to  the  poor  prognosis.58 

The  depth  of  invasion  of  the  tumor  has  been  impli- 
cated as  the  most  important  prognostic  factor,  likely 
related  to  the  factors  mentioned  earlier.9  Thus,  emphasis 
should  be  placed  on  early  diagnosis  of  these  tumors. 
Indeed,  some  have  suggested  that  anorectal  melanoma 
should  be  included  in  the  differential  diagnosis  of  all 
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between  the  ages  of  45  and  80  who  present  with  rectal 
bleeding.6 

Abdominoperineal  resection  has  been  the  mainstay  of 
the  treatment  of  these  tumors.3  Although  this  operation  re- 
sults in  fewer  local  recurrences  than  simple  local  excision, 
several  studies  have  failed  to  show  increased  survival.6,7-911'13 
More  recently,  anecdotal  reports  of  the  response  to 
adjuvant  chemotherapy,  immunotherapy,  or  both  have 
appeared.8,14  Controlled  prospective  trials  to  demonstrate 
the  efficacy  of  such  treatment  have  yet  to  be  done.  Radio- 
therapy has  rarely  been  used  palliatively  for  the  treatment 
of  anorectal  melanomas.9,15  Its  efficacy  in  palliating  mu- 
cosal melanomas  of  the  vagina  and  rectal  region  has  been 
reported.15  Patients  with  anorectal  melanoma  had  transient 
benefit,  suggesting  that  irradiation  be  considered  as  an 
alternative  to  radical  surgical  therapy  in  patients  with 
advanced  disease. 

In  summary,  anorectal  melanoma  is  an  unusual  cancer 
that  often  presents  late  in  its  course.  Abdominoperineal 
resection  has  not  been  shown  to  increase  survival  in  these 
patients  compared  with  local  excision.  In  advanced  cases, 
such  as  the  one  presented  here,  local  excision  may  not  be 
feasible  without  substantial  morbidity,  and  more  aggres- 
sive surgical  therapy  (such  as  abdominoperineal  resec- 
tion) is  not  warranted  in  the  presence  of  metastatic 
disease.  In  light  of  the  short  life  expectancy  of  this  patient 
and  the  limited  benefit  of  surgical  therapy,  radiotherapy 
was  used  as  a palliative  measure.  The  approach  to  patients 
with  advanced  anorectal  melanoma  must  include  consid- 
eration of  the  patients’  quality  of  life  during  what  are 
most  likely  to  be  their  last  months.  Indeed,  some  have  ar- 
gued that  the  therapeutic  approach  in  these  patients  be 
aimed  primarily  at  improving  the  quality  of  life  rather 
than  the  minimal  increase  in  survival  that  a radical  surgi- 
cal procedure  affords."  Novel  approaches  to  the  treatment 
of  all  malignant  melanomas  are  being  developed.  Many 
melanoma  patients  mount  both  humoral  and  cellular 
responses  against  their  tumors;  this  has  stimulated 
research  on  manipulation  of  the  immune  system  to  target 
these  tumors.16  The  use  of  monoclonal  antibodies,  tumor 


vaccines,  adoptive  immunotherapy,  and  gene  therapy 
aimed  at  increasing  the  immunogenicity  of  these  tumors 
is  being  studied.16"18  They  may  provide  hope  for  the  future, 
but  until  new  treatments  are  developed  that  are  demon- 
strably efficacious,  the  therapy  for  many  patients  with  this 
disease  will  be  palliative. 
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Pulsus  Irregularis  Perpetus — 

100  Years  of  Progress,  But 
Many  Issues  Still  Unresolved 

It  has  now  been  100  years  since  James  Mackenzie,  a 
general  practitioner  in  England,  recorded  a jugular  venous 
and  carotid  arterial  pulse  tracing  in  a patient  with  “pulsus 
irregularis  perpetus,”  also  referred  to  as  “delerium 
cordis,”  documenting  the  irregularity  of  the  pulse  and  the 
absence  of  any  evidence  of  atrial  contraction,  which  he 
mistakenly  attributed  to  paralysis  of  the  atria.1  Three  years 
later,  Arthur  Cushney,  a Scottish  physiologist  working  at 
the  University  of  Michigan,  noted  the  similarity  between 
these  types  of  pulse  tracings  and  those  of  open-chested 
dogs  in  physiology  laboratories  recorded  “when  the  auri- 
cle is  undergoing  fibrillary  contractions.”1  Cushney,  along 
with  other  investigators,  correctly  concluded  that  atrial 
fibrillation  was  the  cause  of  the  clinical  syndrome  of  pul- 
sus irregularis  perpetus. 

In  the  decades  that  followed,  the  principles  of  clinical 
management  of  this  common  and  troublesome  arrhythmia 
were  gradually  developed,  some  of  which  are  still  valid 
today  and  others  of  which  have  undergone  drastic  revi- 
sion as  new  data  have  become  available.  An  example  of  a 
clinical  practice  that  has  stood  the  test  of  time  is  the  use 
of  digitalis  to  control  the  ventricular  rate.  On  the  other 
hand,  our  enthusiasm  for  the  use  of  agents  such  as  quini- 
dine,  which  for  many  years  was  a mainstay  of  therapy  for 
atrial  fibrillation,  has  been  greatly  dampened  by  the  real- 
ization that  these  drugs  may  suppress  the  fibrillation  but 
kill  the  patient.2,3  The  maintenance  of  sinus  rhythm  is  a 
worthy  goal,  but  certainly  not  one  worth  dying  for. 

The  current  state  of  the  art  in  the  management  of  atrial 
fibrillation  is  described  by  Peter  J.  Kudenchuk,  MD,  else- 
where in  this  issue  of  The  Western  Journal  of  Medi- 
cine.4 This  excellent  review  article  summarizes  all  of  the 
key  issues  relevant  to  the  clinical  management  of  atrial 
fibrillation,  some  of  which  are  as  yet  unresolved.  The 
hope  is  that  an  update  of  this  article  will  soon  be  neces- 
sary to  describe  the  results  and  implications  of  ongoing  or 
planned  studies  aimed  at  resolving  the  following  issues: 

• Is  it  better  (or  safer)  to  try  to  suppress  atrial  fibrilla- 
tion or  to  control  the  ventricular  rate  and  provide  adequate 
prophylaxis  against  thromboembolic  complications? 

• Does  the  maintenance  of  sinus  rhythm  eliminate  the 
risk  of  thromboembolic  complications  in  patients  with 
atrial  fibrillation? 


• What  is  the  mechanism  of  the  atrial  “stunning”  that 
occurs  with  the  conversion  of  atrial  fibrillation,  and  can  it 
be  prevented? 

• Is  catheter  ablation  of  atrioventricular  conduction 
and  the  insertion  of  a permanent  pacemaker  a more  effi- 
cacious or  cost-effective  form  of  management  than  phar- 
macologic therapy  for  atrial  fibrillation? 

• How  deleterious  to  cardiac  function  is  the  irregular- 
ity that  accompanies  atrial  fibrillation? 

• Might  catheter  ablation  and  pacing  to  restore  regu- 
larity be  of  value  in  patients  with  cardiomyopathy  and 
atrial  fibrillation? 

• Why  does  “atrial  fibrillation  beget  atrial  fibrilla- 
tion,” and  can  this  phenomenon  be  prevented? 

• What  is  the  role  of  an  implanted  atrial  defibrillator 
in  the  management  of  this  arrhythmia? 

• Can  atrial  fibrillation  be  effectively  and  safely  elim- 
inated using  catheter  ablation  techniques? 

In  the  past  100  years,  our  understanding  of  atrial  fib- 
rillation has  grown  in  leaps  and  bounds,  evolving  from  the 
initial  recognition  of  this  arrhythmia  in  Mackenzie’s  pulse 
tracings  to  a detailed  description  of  the  activation  patterns 
of  different  types  of  atrial  fibrillation  based  on  the  elegant 
intraoperative  mapping  studies  of  Konings  and  co-work- 
ers.5 Although  we  have  learned  much  about  pulsus  irreg- 
ularis perpetus,  it  is  clear  that  there  is  also  much  yet  to  be 
learned.  The  good  news  is  that  this  fascinating  arrhythmia 
has  now  drawn  the  attention  of  a large  number  of  investi- 
gators, and  it  is  likely  that  we  will  not  have  to  wait  an- 
other 100  years  for  most  of  the  remaining  important 
issues  to  be  resolved. 

FRED  MORADY,  MD 

University  of  Michigan  Medical  Center 

1500  E Medical  Center  Dr 

Ann  Arbor.  Michigan 
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Evolution  of  Form  and  Circumstance 
in  Medical  Oaths 

RALPH  CRAWSHAW,  MD,  and  CAROL  LINK,  PhD,  Portland,  Oregon 


Few  deny  the  importance  of  medical  oaths.  They  are 
used  in  a solemn  ceremony  where,  before  peers  and 
public,  the  medical  graduate  voluntarily  witnesses  to 
service  to  others  by  lifelong,  self-imposed  moral  princi- 
ples. By  examining  the  use  and  form  of  medical  oaths 
sworn  in  North  American  medical  schools,  patterns 
emerge  that  indicate  evolving  moral  aspirations  of  the 
medical  profession.  In  this  article  we  address  the  content 
and  circumstances  of  medical  oaths  in  1969,  1979,  1989, 
and  1994  and  compare  them  with  the  earliest  survey  of 
1959.  We  also  look  at  changes  by  faculty  in  1969,  1979, 
and  1989. 

Method 

The  pioneering  study  of  the  use  of  medical  oaths  was 
conducted  35  years  ago  by  sociologists  Irish  and 
McMurry.1  They  focused  on  possible  geographic  impli- 
cations in  oath  taking  in  North  America,  treating  United 
States  and  Canadian  medical  schools  as  separate 
cohorts.  As  will  be  seen,  differences  between  the  two 
regions  have  persisted  over  time. 

In  this  survey,  which  follows  Irish  and  McMurry's 
method,  medical  school  deans  listed  in  the  medical  edu- 
cation edition  of  the  Journal  of  the  American  Medical 
Association  (1988;  260:1131-1135)  and  the  Canadian 
Medical  Directory 2 were  contacted  by  mail.  The  survey 
included  a letter  to  each  dean  explaining  the  data  sought 
through  explicit  questions  as  well  as  examples  of  the 
modernized  form  of  the  Hippocratic  Oath  as  used  by  the 
Ohio  State  University  School  of  Medicine  (Columbus) 
and  the  Oath  of  Geneva.  Requests  for  responses  in  1969 
were  repeated  until  close  to  a 100%  US  response  was 
obtained.  In  1979,  1989,  and  1994,  no  more  than  two 
requests  for  responses  were  made.  As  Table  1 shows, 
response  rates  for  1979,  1989,  and  1994  were  above 
90%,  which  compares  well  with  a rate  of  99%  in  1959 
and  a 100%  US  response  in  1 969.3  As  a further  indica- 
tion of  interest,  many  deans  requested  a report  of  the 
final  findings. 

Many  variations  in  the  medical  oaths  are  reported. 
Working  from  respondents’  descriptions,  frequently 
accompanied  by  a copy  of  the  actual  oath  used  at  the 


medical  school,  medical  oaths  were  classified  into  cate- 
gories by  the  following  rationale:  If  sworn  by  Apollo 
and  the  ancient  gods,  it  was  “Hippocratic”  (Figure  1).  If 
it  was  similar  in  nature  to  the  modified  Hippocratic  Oath 
as  used  by  Ohio  State  University  School  of  Medicine  in 
1957  (Figure  2),  it  was  classified  as  “modified.”  If  it  was 
in  the  form  of  the  Oath  of  Geneva,  secular  promises 
made  freely  and  upon  one’s  honor,  it  was  classified  as 
the  “Geneva  Oath”  (Figure  3).  The  oaths  classified  as 
“prayer  of  Maimonides”  included  those  named  as  such 
and  others  that  contained  a reference  to  the  “father  of 
mercy.”  The  oath  was  classified  as  “covenant”  if  it 
involved  an  active  dialogue  with  the  audience  for  agree- 
ment to  be  kept  by  both  the  oath  taker  and  oath  giver. 
If  the  oath  did  not  fall  into  any  of  these  categories,  it 
was  classified  as  “other.”  When  a medical  school  report- 
ed administering  a medical  oath  but  did  not  specify 
either  its  form  or  content,  the  oath  was  classified 
as  “unknown.” 

Results 

Table  2 reveals  a 25-year  use  of  medical  oaths  by 
more  than  90%  of  US  reporting  medical  schools,  where- 
as in  1959  a little  less  than  73%  of  reporting  schools 
used  medical  oaths.  Consequently,  a substantial  majori- 
ty of  US  medical  graduates  currently  practicing  in  the 
United  States  at  some  time  in  their  careers  have  sworn  a 
medical  oath.  This  level  of  use  is  not  true  for  Canadian 
medical  schools,  where  the  percentage  reporting  med- 
ical oath  use  has  never  exceeded  75%  and  has  been  as 
low  as  50%. 

Form  of  Oath  Used 

Table  3 reflects  differing  definitions  of  categories  of 
medical  oaths  over  time.  The  category  of  “other”  report- 
ed in  the  1959  study  delineates  Hippocratic  oaths  or  the 
Ohio  State  versions  with  slight  changes  in  wording.  As 
minor  editorial  changes  are  no  longer  considered  impor- 
tant, all  slightly  changed  Hippocratic  oaths  are  now 
included  under  the  category  “modified.”  Canadian 
schools  never  reported  using  the  classical  Hippocratic 
Oath.  If  a school  used  more  than  one  oath,  only  one  has 
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Hippocratic  Oath 

I will  look  upon  him  who  shall  have  taught 
me  this  Art  even  as  one  of  my  parents.  I will  share 
my  substance  with  him,  and  I will  supply  his 
necessities,  if  he  be  in  need.  I will  regard  his  off- 
spring even  as  my  own  brethren,  and  I will  teach 
them  this  Art,  if  they  would  learn  it,  without  fee  or 
covenant.  I will  impart  this  Art  by  precept,  by  lec- 
ture, and  by  every  mode  of  teaching,  not  only  to 
my  own  sons  but  the  sons  of  him  who  has  taught 
me,  and  to  disciples  bound  by  covenant  and  oath, 
according  to  the  Law  of  Medicine. 

The  regimen  I adopt  shall  be  for  the  benefit  of 
my  patients  according  to  my  ability  and  judg- 
ment, and  not  for  their  hurt  or  for  any  wrong.  I 
will  give  no  deadly  drug  to  any,  though  it  be  asked 
of  me,  nor  will  I counsel  such,  and  especially  I will 
not  aid  a woman  to  procure  abortion.  Whatsoever 
house  I enter,  there  will  I go  for  the  benefit  of  the 
sick,  refraining  from  all  wrongdoing  or  corruption, 
and  especially  from  any  act  of  seduction,  of  male 
or  female,  of  bond  or  free.  Whatsoever  things  I see 
or  hear  concerning  the  life  of  men,  in  my  atten- 
dance on  the  sick  or  even  apart  therefrom,  which 
ought  not  to  be  noised  abroad,  I will  keep  silence 
thereon,  counting  such  things  to  be  sacred 
secrets. 


Figure  1. — This  Hippocratic  Oath  is  taken  from  the  "Hippocratic 
Collection"  (from  the  Encyclopaedia  Britannica,  Vol  15,  Chicago, 
Illinois,  1947,  p 198). 

been  included  in  Table  3,  with  preference  in  tabulating 
given  to  the  oath  in  most  general  use,  Hippocratic,  mod- 
ified, or  Geneva. 

The  versions  of  oaths  used  in  the  United  States  show 
a decrease  in  the  classical  Hippocratic  Oath  from  a high 
of  30.8%  in  1969  to  27.4%  in  1989,  followed  by  a slight 
increase  in  1994  to  36%.  Swearing  by  the  classical 
Hippocratic  Oath’s  pagan  god  Apollo  or  referring  to  “the 
cutting  for  stones”  has  become  uncommon  over  the  past 
35  years,  whereas  the  use  of  a modified  Hippocratic 
Oath  has  increased  from  33.3%  to  59.9%.  Some  form  of 
the  Hippocratic  Oath  is  the  most  common  oath  in  use. 

The  Geneva  Oath  remains  unaltered  except  for  rela- 
tively minor  editorial  changes,  such  as  adding  “sisters” 
to  “brothers.”  Its  use  varied  from  17.7%  in  1959  to 
34.3%  in  1979,  falling  off  to  30.0%  in  1989  and  24.1% 
in  1994. 

The  use  of  alternative  medical  oaths  (designated  as 
“other”)  follows  an  erratic  trend.  Though  neither  an  oath 
nor  a bequest  of  antiquity,  the  Prayer  of  Maimonides, 
written  about  1886,  is  sometimes  used  in  conjunction 
with  medical  oaths.  The  LaSagna  Oath,  or  Covenant, 
and  the  Clouser  Covenant  appear  in  the  surveys  after 
1979.  In  1994  three  French  Canadian  medical  schools 
reported  using  a professional  oath  of  unknown  deriva- 
tion required  and  administered  by  the  president  of  the 
provincial  professional  corporation,  the  equivalent  of  a 


US  state  board  of  medical  licensure.  As  some  US 
schools  encourage  students  to  choose  the  oath  they  wish 
to  swear,  idiosyncratic  oaths  written  by  faculty  members 
or  students  appear  sparingly  but  increasingly  throughout 
the  surveys.  The  literature  cites  a few  instances  of  med- 
ical oaths  offered  by  active  practitioners  for  use  without 
public  witnessing.4 

Content 

Over  the  35-year  span  of  the  surveys,  reported  med- 
ical oaths  uniformly  dealt  with  personal  commitment, 
the  primary  concern  for  patients’  well-being,  the  need 
for  confidentiality,  and  abstention  from  wrongdoing. 
The  ancient  expression  for  academic  responsibility  to 
teachers  appears  less  and  less.  By  1979  a number  of  par- 
ticular concerns  appear,  including  statements  concerning 
gender,  the  environment,  atomic  warfare,  and  the  sancti- 
ty of  life. 

An  interesting  development  in  content  surfaces  in 
1989  with  the  use  of  a covenant,  rather  than  a personal 
oath.  The  covenant  represents  an  ancient  Muslim  med- 
ical tradition  that  was  not  incorporated  into  medical 
practice  during  the  Middle  Ages  when  European  univer- 
sities regained  contact  with  the  Hippocratic  corpus 
preserved  by  Islam.5  Today  the  covenant  appears  in 
graduation  ceremonies  as  a solemn  dialogue  between  the 
graduates  and  the  audience  present.  Contemporary  prin- 
ciples of  professional  responsibility  are  addressed  in  the 
covenant  through  a series  of  declarations  by  the  gradu- 
ates, followed  by  responses  from  the  faculty  and  the 
audience.  The  covenant  concludes  with  a mutual  wit- 
nessing to  shared  dedication. 


Oath  of  Hippocrates 

I do  solemnly  swear,  by  whatever  I hold  most 
sacred,  that  I will  be  loyal  to  the  profession  of 
medicine  and  just  and  generous  to  its  members. 

That  I will  lead  my  life  and  practice  my  Art  in 
uprightness  and  honor. 

That  into  whatsoever  home  I shall  enter,  it 
shall  be  for  the  good  of  the  sick  and  the  well  to  the 
utmost  of  my  power  and  that  I will  hold  myself 
aloof  from  wrong  and  from  corruption  and  from 
the  tempting  of  others  to  vice. 

That  I will  exercise  my  Art  solely  for  the  cure 
of  my  patients  and  the  prevention  of  disease  and 
will  give  no  drugs  and  perform  no  operation  for  a 
criminal  purpose  and  far  less  suggest  such  a thing. 

That  whatsoever  I shall  see  or  hear  of  the  lives 
of  men  which  is  not  fitting  to  be  spoken,  I will 
keep  inviolably  secret.  . . . 

These  things  I do  promise,  and  in  proportion 
as  I am  faithful  to  this  oath,  my  happiness  and 
good  repute  be  ever  mine,  the  opposite  if  I shall 
be  forsworn. 


Figure  2. — This  oath,  sworn  by  what  is  held  most  sacred  and  not 
by  pagan  gods,  was  used  by  the  Ohio  State  University  School  of 
Medicine,  Columbus,  in  1957. 
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Declaration  of  Geneva 

A pledge  suggested  as  a dedication  of  the  physician  to 
his  profession  of  service 

At  the  time  of  being  admitted  as  a Member  of 
the  Medical  Profession: 

I solemnly  pledge  myself  to  consecrate  my  life 
to  the  service  of  humanity. 

I will  give  to  my  teachers  the  respect  and 
gratitude  which  is  their  due; 

I will  practice  my  profession  with  conscience 
and  dignity; 

The  health  of  my  patient  will  be  my  first  con- 
sideration; 

I will  respect  the  secrets  which  are  confided  in 
me; 

I will  maintain  by  all  the  means  in  my  power, 
the  honor  and  the  noble  traditions  of  the  medical 
profession; 

My  colleagues  will  be  my  brothers  and  sisters; 

I will  not  permit  considerations  of  religion, 
nationality,  race,  party  politics,  or  social  standing 
to  intervene  between  my  duty  and  my  patient; 

I will  maintain  the  utmost  respect  for  human 
life,  from  the  time  of  conception;  even  under 
threat,  I will  not  use  my  medical  knowledge  con- 
trary to  the  laws  of  humanity. 

I make  these  promises  solemnly,  freely,  and 
upon  my  honor. 


Figure  3. — The  Declaration  of  Geneva  was  adopted  by  the  Gen- 
eral Assembly  of  the  World  Medical  Association  in  Geneva, 
Switzerland,  in  1 948  and  was  suggested  as  a replacement  for  the 
traditional  Hippocratic  Oath.  It  is  used  by  the  medical  fraternity 
Alpha  Omega  Alpha  at  inauguration  ceremonies. 

Consideration  of  Change  by  Faculty 

Over  the  years  respondents  have  volunteered  that 
although  the  faculty  had  not  initiated  changes,  students 
had.  Information  volunteered  along  with  the  1994  sur- 
vey reveals  that  the  graduating  classes  in  at  least  18  med- 
ical schools  determined  for  themselves  the  form  and 
place  for  their  oath  swearing. 

Circumstance  of  Swearing  of  an  Oath 

Commencement  is  reported  as  the  most  common 
time  and  place  for  oath  taking.  By  1994,  however, 
increasing  originality  and  flexibility  appeared  in  both 
the  timing  and  sites  of  oath  taking.  Although  the  precise 
details  were  not  provided,  it  can  be  reported  that  a few 


schools  administer  a medical  oath  to  their  freshman 
class,  and  some  await  completion  of  postgraduate  train- 
ing. Most  reserved  a discrete  time  before  their  universi- 
ty’s convocation  for  the  swearing  of  an  oath  together 
with  a hooding  or  honors  ceremony.  One  medical  school 
invites  alumni  present  to  join  in  reaffirming  their  med- 
ical oath.  In  another,  the  ceremony  is  designated  “shin- 
gles night’’  when,  following  oath  taking,  each  graduate 
is  presented  with  a shingle  bearing  the  student’s  name 
and  intended  to  adorn  his  or  her  new  office. 

Discussion 

The  sustained  use  of  medical  oaths  by  US  medical 
schools  appears  to  be  more  than  the  inertia  of  social  cus- 
tom, as  it  is  accompanied  by  a focused  evaluation  of 
their  contents.  Although  the  prime  goal  in  oath  taking 
remains  witnessing  to  personal  moral  commitment  in 
caring  for  patients,  increased  consideration  of  religious 
and  governmental  issues  that  impinge  on  professional 
behavior  reflects  the  concern  of  students  and  faculty  in 
meeting  new  challenges  to  the  moral  nature  of  medical 
education  and  the  consequent  practice  of  medicine. 

Medical  oaths  have  had  to  achieve  an  elemental  bal- 
ance with  secular  and  religious  powers.  Although 
Apollo  has  receded  as  the  authority  for  medical  oaths, 
religious  prayers  are  currently  said  during  oath-taking 
ceremonies  in  1 1 US  and  Canadian  medical  schools.  In 
seven  schools,  graduates  swear  no  oath  but  repeat 
Maimonides’  prayer.  One  medical  school  uses  an  origi- 
nal Christian  medical  oath. 

The  Quebec  Professional  Corporation,  which  corre- 
sponds to  a state  board  of  medical  license  in  the  United 
States,  reports  a new  dimension  between  medical  oath 
swearing  and  government  in  operation  since  1979  (oral 
communication,  December  1994).  The  corporation 
requires  MD  graduates  to  complete  an  additional  two 
years  of  postgraduate  training  in  family  practice  before 
swearing  the  corporation’s  medical  oath,  following 
which  a license  is  granted  to  practice  medicine.  Five 
medical  schools  report  that  the  sponsoring  authority  for 
swearing  shifted  from  academic  faculties  to  the  provin- 
cial government.  The  Quebec  Oath,  of  unknown  deriva- 
tion, is  administered  by  the  corporation’s  president 
before  a table  on  which  sit  a Catholic  bible,  a Protestant 
bible,  a Jewish  torah,  and  the  Koran. 

For  those  seeking  a license  to  practice  in  Quebec,  the 
government’s  required  oath  blurs  the  boundary  between 


TABLE  1 .—Response  Rate  for  Surveys* 


Country 1959 7969 7979 7989 1994 

USA 

Schools,  No 85  86  114  126  125 

Response,  % 98.8  98.8  97.4  95.2  92.8 

Canada 

Schools,  No 12  12  16  16  16 

Response,  % 100.0  91.7  93.8  100.0  93.8 


‘From  the  1959  data  from  Irish  and  McMurry'  and  1969-1994  data  from  surveys  administered  by  Ralph  Crawshaw. 
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TABLE  2—  Use  of  Medical  Oath,  %* 


Country 1959 1969 1979 1989 1994_ 

USA 

Yes 72.9  90.7  92.1  93.7  92.8 

No 25.9  8.1  5.3  1.6  0.0 

No  response 1.2  1.2  2.6  4.8  7.2 

Canada 

Yes 58.3  50.0  75.0  75.0  56.2 

No 41.7  41.7  18.8  25.0  37.5 

No  response 0.0  8.3  6.2  0.0  6.2 


*From  the  1 959  data  from  Irish  and  McMurry1  and  1 969-1 994  data  from  surveys  administered  by  Ralph  Crawshaw. 


a medical  oath  and  a loyalty  oath.  Quebec  applicants  are 
afforded  no  personal  choice  in  witnessing.  Although  this 
obligatory  oath  verges  on  coerced  civic  witnessing,  to 
date  no  Quebec  physician  is  reported  to  have  protested; 
rather,  Quebec  authorities  anticipate  a similar  require- 
ment to  spread  to  the  other  Canadian  provinces. 

The  abrupt  increase  in  the  use  of  the  Geneva  Oath  in 
1979,  followed  by  a later  decline,  may  represent  its  use 
as  an  alternative  to  the  classical  Hippocratic  Oath  that  in 
the  1960s  was  considered  anachronistic.  Revisions  in  the 
Hippocratic  Oath  after  1979  rendered  it  more  acceptable 
to  schools  that  had  switched  to  the  Geneva  Oath. 

In  place  of  a medical  oath,  the  Covenant,  with  its 
original  content  and  unique  delivery,  offers  a structured 
dialogue  among  the  graduates,  the  faculty,  and  the 
assembled  public.6  The  individual  declaration  of  the 
graduate  with  its  implied  one-to-one  relationship  with 
the  patient  has  been  amplified  into  a communitarian 
bond.  Participants  forthrightly  acknowledge  a mutual 
relationship  through  shared  responsibilities  expressing 
an  enhanced  sense  of  community.  This  evolution  of  oath 
taking  indicates  a growing  recognition  of  social  interde- 
pendence among  physician,  patient,  and  community, 
including  an  appreciation  of  population-based  medicine. 


Roger  Bulger,  MD,  President  of  the  Association  of 
Academic  Health  Centers,  reports  that  his  organization 
circulated  a “health  professional  covenant”  for  nursing, 
social  work,  and  psychology  graduates  as  well  as  med- 
ical graduates  (oral  communication,  February  1995).  In 
1995  the  “patient-physician  covenant”  appeared  as  a 
response  to  excessive  commercialization  of  medical 
practice.  It  is  now  under  consideration  by  medical  facul- 
ties and  many  medical  associations  in  the  United  States 
for  endorsement  and  public  witnessing.7 

Although  not  directly  related  to  taking  a medical 
oath,  another  sacred  ceremony,  a unique  ritual  for  delin- 
eating physicians’  respectful  dedication,  was  met  with  in 
the  course  of  the  study.  The  ceremony  is  conducted  at 
the  graveside  of  cadavers  used  in  the  study  of  anatomy. 
Medical  students,  faculty,  and  family  members  of  the 
dead  are  welcome  to  participate,  and  it  is  not  unusual  for 
100  family  members  to  attend  the  graveside  ceremony. 
Approximately  half  of  the  ashes  of  each  body  are 
returned  to  the  family.  The  remaining  ashes  are  con- 
tained in  a biodegradable  carton  inscribed  with  the  name 
of  the  donor  and  placed  in  a common  grave,  along  with 
a single  carnation.  A simple,  nondenominational  reli- 
gious service  is  conducted,  earth  strewn  over  the 


TABLE  3.- 

-Form  of  Oath  Used,  %*f 

Country 

1959 

1969 

1979 

1989 

1994 

USA 

Hippocratic 

11.3 

30.8 

7.6 

3.4 

5.2 

Modified 

22.6 

33.3 

40.0 

55.9 

56.9 

Geneva 

17.7 

26.9 

34.3 

30.0 

24.1 

Covenant 

0.0 

0.0 

O 

oo 

0.0 

Prayer  of  Maimonides 

.. 

0.0 

5.7 

3.4 

3.4 

Other 

46.8 

7.7 

9.5 

7.6 

10.3 

Unknown 

1.6 

1.3 

2.9 

0.0 

0.0 

Canada 

Hippocratic 

0.0 

0.0 

0.0 

0.0 

0.0 

Modified 

0.0 

16.7 

25.0 

16.7 

33.4 

Geneva 

..  14.3 

16.7 

16.7 

16.7 

22.2 

Covenant 

0.0 

0.0 

0.0 

0.0 

Prayer  of  Maimonides 

.. 

0.0 

0.0 

0.0 

0.0 

Other 

85.7 

66.7 

58.3 

66.7 

44.4 

Unknown 

0.0 

0.0 

0.0 

0.0 

0.0 

•From  the  1959  data  from  Irish  and  McMurry’  and  1969-1994  data  from  surveys  administered  by  Ralph  Crawshaw. 
tSee  text  for  description  of  classification  of  oaths. 
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remains,  and  the  grave  closed.  The  ceremony  is  com- 
pleted with  a grave  marker  without  names  but  with  the 
simple  inscription,  "The  Ultimate  Gift”  (Jack  Davies, 
MD,  Professor  Emeritus  of  Anatomy,  Vanderbilt 
University  School  of  Medicine,  Nashville,  Tennessee, 
oral  communication,  April  1988). 

Future  surveys  should  determine  who,  if  anyone, 
among  faculty,  students,  and  the  public  are  actively  con- 
sidering changes.  This  should  assist  in  identifying  those 
seeking  change  as  well  as  possible  motives. 
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Terry  and  the  Fly 

KIM  MARIE  THORBURN,  MD,  Honolulu,  Hawaii 


Terry’s  nosebleeds  were  frequent  and  uncontrollable. 

To  see  him,  I had  to  pass  through  three  guarded,  steel- 
grated  gates  in  the  50-year-old  hospital  at  San  Quentin 
(California)  Prison,  into  the  protective  custody  area.  Terry 
could  not  circulate  among  the  general  prison  population. 
He  spent  his  prison  days  in  isolation,  lest  he  be  killed  by 
another  inmate. 

I did  my  best  to  reach  out  to  this  sullen  and  uncommu- 
nicative young  man.  According  to  prison  medicine 
etiquette,  I never  asked  about  his  crime  nor  much  about  the 
reason  for  protective  custody.  It  was  not  until  later,  as  our 
physician-patient  relationship  unfolded,  that  he  revealed 
his  fear  of  enemies  among  the  convicts.  I heard  that  he  was 
a dropout  from  a Mexican  prison  gang  that  admits  a few 
non-Hispanic  whites  like  Terry. 

Physicians  in  the  past  had  tried  many  remedies  to  con- 
trol Terry’s  nosebleeds.  Calling  on  an  otolaryngologic 
consultant,  I,  too,  sought  a means  to  stop  the  severe  epi- 
staxis.  We  looked  for  a surgically  treatable  lesion  with 
scans  and  arteriography,  but  repeated  examination  could 
not  locate  the  bleeding  site.  Invasive  treatments,  including 
cautery  and  internal  carotid  ligation,  led  to  further  com- 
plications, and  the  bleeding  would  always  begin  again. 

I met  “the  Fly”  about  the  same  time  I met  Terry.  The 
Fly  was  also  a bleeder,  locked  in  protective  custody,  and 
a dropout  from  another  Mexican  prison  gang.  He  had 
been  behind  bars  for  many  years.  We  often  discussed  his 
mother,  whom  he  adored.  After  he  betrayed  his  gang 
brothers,  she  was  his  only  contact  with  the  outside  world. 
How  the  Fly  despaired  that  he  was  not  a good  son ! 

The  Fly  escaped  his  sorrows  in  prison-made  wine, 
“pruno,”  brewed  from  anything  that  fermented.  He  was  an 
alcoholic.  His  usual  presentation  was  that  of  a mean, 
nasty  drunk  carried  in  by  guards  and  kicking  and  scream- 
ing with  blood  dripping  from  his  mouth. 

My  examination  of  this  unpleasant  inebriate  was  cur- 
sory to  avoid  a bolus  of  spittle  or  a blow  from  a flailing 
extremity.  Someday  I intended  to  work  the  Fly  up  for  he- 
matemesis,  but  thought  that  the  blood  dribbling  from  his 
mouth  was  peculiar  for  that  symptom. 

Neither  Terry  nor  the  Fly  bled  when  they  were  resid- 
ing in  the  prison  hospital.  I admitted  each  frequently, 


always  over  their  initial  raucous  objections.  Then  they 
would  settle  comfortably  for  my  care  and  concern.  I tried 
to  balance  medical  interventions  yet  avoid  escalating  their 
desperate  need  for  attention. 

After  a few  months,  I turned  to  conservative  measures 
to  control  Terry’s  epistaxis,  but  these  were  no  more  suc- 
cessful than  invasive  treatments.  I suspected  him  of  nose- 
picking. I clipped  his  fingernails.  Nasal  packings  fell  out. 
Yet,  his  hemoglobin  continued  to  fall  so  low  that  he 
would  stagger  when  he  stood  up.  I finally  settled  into  a 
pattern  of  admitting  him  for  a transfusion  when  his  hemo- 
globin dropped  to  50  or  60  grams  per  liter  (5  or  6 grams 
per  dl).  Sometimes  it  would  be  a month  or  more  between 
admissions;  sometimes  only  a few  days. 

Terry  was  fascinated  by  the  life-sustaining  blood 
transfusions,  but  they  caused  me  grave  concern.  He  devel- 
oped febrile  reactions  and  hepatitis,  complications  of  the 
nearly  100  units  he  received. 

Despite  my  professional  efforts,  it  was  obvious  that 
any  maternal  role  was  important  to  Terry.  I knew  much 
about  Terry  by  then — his  happy  early  childhood  in  a 
middle-class  family,  his  success  in  school,  his  fury  at  the 
divorce  of  his  parents,  and  the  sense  of  desertion  by  both. 
I liked  Terry,  but  I just  wished  he  would  stop  bleeding. 

I struggled  more  with  my  feelings  about  the  Fly.  His 
episodes  were  never  critical.  The  alcoholic  binges  were  a 
device  to  see  me,  a mother  substitute.  Finally,  I gave  the 
Fly  an  ultimatum:  I would  be  his  physician  but  not  when 
he  was  drunk.  I promised  regular  appointments.  This 
worked  well  for  a while,  but  then  one  day  the  Fly  was  car- 
ried in — kicking,  biting,  and  spitting — with  prison  guards 
restraining  each  extremity.  He  was  drunk  and  nasty  with 
bright  red  blood  dripping  from  his  mouth.  He  softened  a 
bit  when  I arrived,  but  I stuck  to  my  warning  and  called 
another  physician. 

The  Fly  was  not  admitted  during  this  relapse.  The 
other  physician  received  an  eyeful  of  bloody  spittle.  More 
drunk  than  sick,  the  Fly  was  discharged  to  sleep  off  the 
condition  in  his  cell.  The  guards,  however,  decided  that 
further  investigation  was  in  order.  Back  in  the  Fly’s  cell, 
foregoing  the  delicacy  of  medical  examination,  they 
looked  in  his  mouth  and  discovered  a razor  blade.  After 
that,  the  Fly  never  bled  per  orum  again. 


(Thorburn  KM:  Terry  and  the  Fly.  West  J Med  1996;  164:457-458) 


From  the  University  of  Hawaii.  John  A.  Bums  School  of  Medicine,  and  the  Health  Care  Division.  Hawaii  Department  of  Public  Safety,  Honolulu. 
Reprint  requests  to  Kim  Marie  Thorburn,  MD,  1924  Huea  Place,  Honolulu,  HI  96819. 
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I saw  the  Fly  for  relapses  of  more  blatant  self- 
mutilation.  but  our  relationship  grew  more  episodic,  in 
part  because  I felt  a sense  of  failure  in  caring  for  this  man. 
A few  months  later,  after  I left  San  Quentin,  the  Fly  was 
found  dead,  hanging  in  his  cell. 

Terry  was  eventually  paroled.  He  joined  his  reunited 
parents,  fulfilling  his  lost  childhood  dream.  Despite  his 
outward  pleasure,  his  need  for  transfusions  continued. 
The  only  time  1 heard  about  Terry  after  he  left  prison  was 


from  an  otolaryngologist  who  was  considering  sewing  his 
nostrils  closed. 

“Some  psychiatric  conditions  are  terminal,”  instructed 
a psychiatrist  when  1 had  sought  advice  on  caring  for 
these  men.  She  said  it  sympathetically,  but  the  counsel 
seemed  too  cold  and  hardened.  Remembering  her  words 
now  provides  some  solace.  I thought  that  if  I could  not 
cure,  I could  at  least  care.  But  even  caring  was  not  enough 
to  ease  the  suffering  of  Terry  or  the  Fly. 

* 


Lessons  From  the  Practice 


The  Toxic  Intern  Has  CEX 


FRANCES  SPECTOR,  MD,  Son  Jose,  California 


Dr  Spector’s  right  on  time.  She’s  having  sex  today 
with  Dr  S.”  The  women  working  in  the  clinic  are 
clearly  having  fun  the  day  of  my  Clinical  Evaluation 
Exercise  (CEX)  session.  “You’re  having  CEX  in  room  8.” 
Of  course,  I join  in  the  banter.  We  all  amuse  ourselves  for 
the  next  few  minutes.  Then  someone  discovers  that  the 
patient  I am  to  examine  and  whose  case  1 am  to  present 
while  observed  by  the  clinic  director  is  nowhere  around. 

It’s  a post-call  day.  I was  too  busy  earlier  to  think  about 
this,  but  now  I have  stage  fright.  Women’s  laughter  helps. 
They’ll  page  me  when  they  find  the  patient. 

Mrs  C sits  in  the  room,  and  the  attending  physician 
says,  “Let’s  go.”  He’s  famous  (tells  you  so  himself)  for  his 
short  attention  span:  “Yeah,  yeah,  yeah,”  the  legs  crossed, 
the  top  foot  swinging.  Now  he’s  prepared  to  suffer  through 
an  hour,  maybe  two  hours,  of  my  history  taking,  physical 
examination,  and  case  presentation. 

Dr  S enters  room  8 first,  asking  Mrs  C’s  permission 
for  his  presence.  Tense  and  tachycardic,  I follow  him. 
Nothing  will  slow  me  down  or  distract  me  from  getting 
the  complete  history  in  record  time. 

“They  told  me  to  give  you  this,”  she  says,  and  hands 
me  the  history  form  that  patients  are  supposed  to  fill  out. 
It’s  completely  blank.  Nothing  will  slow  me  down.  I’ve 
already  read  her  chart,  so  I’m  not  going  to  waste  time. 

“I  notice  you  had  a breast  mass  removed  recently.  Tell 
me  about  that.” 


Half  an  hour  later,  we’re  out  of  the  room.  I face  my  in- 
quisitor. 

“A  solid  job,  very  complete.  But  I usually  shake  hands 
and  introduce  myself  to  a new  patient.” 

(So  do  I,  don’t  I?) 

“And  it’s  better  to  start  by  asking  why  the  patient  is 
coming  to  see  you,  rather  than  with  your  agenda.” 

(Yes,  yes,  I know.  I think  I know  that.) 

The  physician  who  was  in  the  examining  room  isn’t 
recognizable  anymore.  She  was  just  a data  gatherer.  I go 
back  in  to  the  examination  room,  sit  down,  and  give  Mrs 
C my  card. 

“I’m  Dr  Spector.  I just  realized  I never  introduced  my- 
self.” I offer  my  hand. 

She  takes  it,  saying,  “I  was  wondering  who  you  were.” 
(So  was  I.) 

* * * 

“ Lessons  From  the  Practice  ” presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “lessons”  to  the  series’  editors. 

JONATHAN  E.  RODNICK.  MD 
STEPHEN  J.  McPHEE,  MD 
Assistant  Editors 


(Spector  F:  The  toxic  intern  has  CEX.  West  J Med  1996:  164:458) 


From  the  Division  of  Primary  Care.  Residency  Program  in  Internal  Medicine.  Santa  Clara  Valley  Medical  Center.  San  Jose,  California. 

Reprint  requests  to  Frances  Spector.  MD.  Division  of  Primary  Care.  Residency  Program  in  Internal  Medicine.  Santa  Clara  Valley  Medical  Center.  751  S Bascom 
Ave.  San  Jose,  CA  95128. 
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PHYSICIANS  WANTED 


CALIFORNIA 


Interim 

P H Y S I C I A N S. 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 
Jim  Ellis  (800)  437-7676 


LONG  ESTABLISHED,  PHYSICIAN-OWNED  GROUP. 

Practice  opportunity  available  for  BC/BE  Family 
Physician  interested  in  joining  a growing,  15-physi- 
cian,  primary  care  multispecialty  group  with  three 
locations  in  Boise,  Idaho,  a city  of  130,000  located  at 
the  crossroads  of  the  Rocky  Mountains  and  the 
Pacific  Northwest  with  unlimited  outdoor  recreation 
and  excellent  educational  and  cultural  opportunities. 
Competitive  compensation  package.  Please  send  C V 
to  D.  David  Hartman,  MD,  471  Baybrook  Ct,  Boise,  ID 
83706,  or  call  (208)  384-5400. 

FULL-SCOPE  FAMILY  PHYSICIAN  needed  at  La 
Clinica  de  la  Raza,  a progressive  non-profit  commu- 
nity health  center  & NHSC  loan  repayment  site  in  the 
San  Francisco  Bay  Area.  Current  California  license, 
family  practice,  BC/BE,  current  DEA.  Bilingual 
English/Spanish  or  Cantonese  preferred.  Salary  with 
extra  pay  for  hospital  work.  Excellent  fringe  benefits. 
Send  CV  to:  Patricia  Royball,  Personnel  Manager,  La 
Clinica  de  la  Raza,  1515  Fruitvale,  Oakland,  CA  94601. 
(510)  535-4090.  EOE 


Since  1979 
the 

Interim 

P H Y S 1 C I A N S. 

Locum  Tenens  Network  has  been  taking  the 
hassles  of  the  paperwork  and  overhead  out  of  prac- 
ticing medicine.  Practice  near  home  or  travel  the 
country.  We  will  coordinate  all  your  travel  details 
and  provide  you  with  the  best  occurrence  malprac- 
tice policy  available.  Explore  a partnership  with 
Interim  Physicians  and  open  new  horizons  for  your 
future. 

Call  today!  (800)  333-7828 


PHYSICIANS  WANTED 


FAMILY  PRACTICE  PHYSICIAN-NO.  CALIFORNIA. 

*F/T  Pos.  in  Native  American  ambulatory  care  clinic  in 
Willows,  CA.  Salaried  w/exc.  benefits.  M-F,  no 
eve/wknd  call.  Located  in  the  Sacramento  Valley 
offering  a multitude  of  recreation  activities  w/easy 
access  to  major  metropolitan  areas.  Also,  *P/T  pos. 
available  in  Williams,  CA.  Current  CA  & DEA  lie.  req. 
EOE.  Send  resume  to  Diane,  No.  Valley  Indian  Health, 
414  N.  Plumas  St.,  Willows,  CA  95988,  (916)  934- 

9293  Fax:  (916)  934-2204.  Open  until  filled. 

PEDIATRIC  CLINIC  OPPORTUNITIES-Full-time  and 
part-time  opportunities  are  available  in  locations 
throughout  the  western  United  States.  Established 
patient  base.  Equipment  as  well  as  complete  schedul- 
ing and  billing  provided.  We  offer  competitive  remu- 
neration and  occurrence  malpractice  insurance. 
Contact  Rod  Thirion  or  Ev  Walters  at  (800)  288-8044 
or  FAX  your  CV  to  (719)  598-7945. 


■■ 

OCC  MED,  OB/GYN, 
PRIMARY  CARE 

& 

WEST 

STATES 

Marks  Medical  Placements 
2170  Century  Park  East,  #806 
Los  Angeles,  CA  90067 

Call  (3  10)  556-2  1 26 
or  (800)  665-21 26 
FAX  (3  10)  556-1  604 

URGENT  CARE  POSITION-CENTRAL  COASTAL 
CALIFORNIA.  Half-time  / full-time  position  with  pre- 
mier multispeciality  group  in  Santa  Cruz.  Track  to  full 
partnership.  FP / EM  board  certified/  prepared 
required.  Send  CV  and  three  references  with  phone 
numbers  to:  President/  CEO,  Santa  Cruz  Medical 
Clinic,  2025  Soquel  Avenue,  Santa  Cruz,  CA  95062. 
INTERNATIONAL  HIV  RESEARCH  POSITION-The 
Division  of  Allergy  and  Infectious  Diseases  at  the 
University  of  Washington  is  recruiting  a full-time  fac- 
ulty member  at  the  assistant  professor  level.  The  clos- 
ing date  for  applications  is  June  1,  1996. 

Requirements  include:  MD  with  board  eligibility  or 
certification  in  infectious  diseases,  MPH  in  epidemiol- 
ogy, and  international  HIV  research  experience. 
Position  involves  participation  in  HIV  research  projects 
in  Kenya,  travel  to  Kenya  4-6  months  per  year,  advis- 
ing of  foreign  scholars  in  International  AIDS  Research 
and  Training  Program,  and  clinical  responsibilities  at 
University  of  Washington  hospitals.  Reply  to:  Dr  Joan 
Kreiss,  University  of  Washington,  Harborview  Medical 
Center,  Box  359779,  325  Ninth  Ave,  Seattle,  WA 
98104-2499;  Call  (206)  731-8055.  The  University  of 
Washington  is  an  EEO/AA  employer. 
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We  Invite 
Comparison! 

The  continued  growth  of  our  patient  popula- 
tion, now  105,000,  has  created  a need  for  an 
additional  BC/BE  physician  in  each  of  the  fol- 
lowing specialties: 

. FAMILY  PRACTICE 
. ORTHOPEDIC  SURGERY 
. PEDIATRICS 
. OB/GYN 

These  excellent  private  practice  opportunities 
offer  guaranteed  net  income  while  you  build 
your  practice,  a genuine  need  for  your  services, 
and  complete  medical  staff  support.  112-bed 
full-service  hospital,  very  well  equipped,  excel- 
lent ancillary  services,  and  quality  patient  care. 

Tulare  is  a small  city  in  central  California  near 
Sequoia  National  Park— large  enough  to  have 
the  conveniences  you  expect.  Beautiful  homes, 
close  to  office  and  hospital,  are  affordably 
priced.  The  lifestyle  is  family  oriented,  with 
good  schools,  many  community  activities,  and 
abundant  year-round  outdoor  recreation.  The 
location  provides  easy  access  to  all  California 
major  metropolitan  areas  and  attractions. 

• For  details,  please  send  CV  or  call: 

Tulare  District  Hospital 
Physician  Recruiting  Office 
PO  Box  90112 
Los  Angeles,  CA  90009 
(800)  500-3186 
Fax  (310)  216-7364 


PHYSICIAN  ADVISOR— Recruiting  Board-Certified 
Internists,  Family  Practitioners,  Psychiatrists  (Adult 
and  Child),  General  Surgeon,  Pediatricians,  and 
OB/GYNs  with  at  least  3 years  clinical  experience; 
prior  UR  experience  preferred.  Full-  and  part-time 
positions  available  in  Irvine,  California  office  (located 
in  Orange  County).  Reasonable  typing  skills  and  com- 
puter use  are  required  for  this  position.  Please  fax 
current  CV/resume  to  Sharon  Ahearn  at  (714)  474- 
7052  or  mail  to:  Private  Healthcare  Systems,  Inc., 
3345  Michelson,  Ste  200,  Irvine,  CA  92715.  EOE. 

CHAIRMAN  OF  FAMILY  MEDICINE-Prestigious 

academic  medical  center  in  Pennsylvania  seeks  a 
Chairman  for  the  newly  established  Department  of 
Family  Medicine.  The  Chairman  will  be  responsible 
for  all  professional  and  administrative  activities 
of  the  department  and  for  establishing  a Family 
Medicine  Residency  Training  Program.  The  ideal 
candidate  will  have  experience  in  an  academic  envi- 
ronment and  will  have  demonstrated  leadership 
skills  in  teaching  and  clinical  programming.  A 
knowledge  of  healthcare  economics  and  managed 
care  is  also  required  to  establish  and  effectively  lead 
the  Department  of  Family  Medicine.  Please  contact 
Sally  Blakaitis,  Foley  Proctor  Yoskowitz,  (800)  238- 
1123  or  mail  CV  to  One  Cattano  Ave,  Morristown,  NJ 
07960. 


INTERNIST,  BC/BE,  SEATTLE,  WA-Salaried  posi- 
tion available  with  established  group.  Competitive 
financial  package.  For  details,  please  call  Eloise 
Gusman,  (800)  535-7698  or  FAX  (504)  898-0694. 
PO  Box  1685,  Covington,  LA  70434.  Online: 
Esguhs@aol.com 

OREGON  AND  THE  NORTHWEST.  Urban,  suburban, 
rural  locations;  variety  of  practice  arrangements;  all 
specialties.  Placement  professionals  for  18  yrs. 
Oberto  & Associates,  920  Pinecrest  Terr,  Ashland,  OR 
97520.  (800)  482-6656;  FAX  (503)  482-4951.  No  J- 
1 Opp. 
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PRIMARY  CARE  PHYSICIAN,  EAST  TENNESSEE 
OPPORTUNITIES.  Outstanding  practice  opportunities 
offering  guaranteed  income  and  excellent  benefit 
packages  are  available  in  existing  Family  and  Internal 
Medicine  practices.  The  Fort  Sanders  Health  System 
serves  a rapidly  growing  population  of  1.2  million 
people.  This  beautiful  area  in  the  foothills  of  the  Great 
Smoky  Mountains  National  Park  is  known  for  its  lower 
cost  of  living,  including  extremely  affordable  real 
estate.  For  more  information,  please  send  CV  or  call: 

(310)  826-5487  or  FAX  (310)  820-8556. 

MEDICAL  DIRECTOR.  Wisconsin-based,  not-for- 
profit,  staff-model  HMO  is  presently  seeking  a 
Medical  Director.  Board  certification  in  a primary  care 
field  with  a minimum  of  five  years  in  practice  is 
required.  Demonstrated  leadership  experience  a plus, 
with  managed-care  experience  desirable.  Thirty- 
physician  primary  care  group  located  in  a city  of 
60,000  in  west-central  Wisconsin  within  90  minutes 
of  Minneapolis/St.  Paul.  Competitive  salary  and 
excellent  fringe  package.  For  more  information, 
please  contact  Joanne  Rafferty,  General  Manager, 
Group  Health  Cooperative,  PO  Box  3217,  Eau  Claire, 
Wl  54702-3217.  Call  (715)  836-8552. 


FAX 

your  ad  copy  to 
WJM  Classifieds 
(41  5)  882—3379 
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FAMILY  PRACTICE  PHYSICIAN-LINCOLN  CITY,  OR. 

Provide  health  care  services  to  family  practice 
patients;  earning  potential  100k.  Duties  incl.  all 
medical  service  assoc,  w / general  medicine  except 
obstetrics.  Primary  physician  on-call  every  2nd  night; 
physician  backup  on-call  the  other  night.  Must  have  a 
Doctor  of  Medicine  Degree  in  Family  Practice.  Special 
req:  must  be  eligible  to  obtain  OR  medical  license. 
Expr.  may  have  been  gained  concurrently  w / educa- 
tion. Must  have  legal  authority  to  work  in  U.S.  Hours: 
8:00  am  to  5:00  pm.  Send  resume  to  the  Employment 
Department,  Attn:  Job  Order  No.  5551191,  875  Union 
Street,  N.E.,  Room  201,  Salem,  Oregon  97311. 


FAMILY  PHYSICIAN  WANTED.  Seattle 
community  health  center  serving  Asian 
and  Pacific  Islander  immigrant  population 
is  expanding  its  services.  Need  a full-time 
family  physician  to  include  OB.  Bilingual 
skills  a plus.  Contact  Donna  Taylor  at 
(206)  461-3617  or  send  CV  to  675  S 
Lane  St,  Ste  303,  Seattle,  WA  98104. 


JOIN  OUR  LONG-ESTABLISHED  PHYSICIAN- 
OWNED  PRIMARY  CARE,  multispecialty  group  in 
Boise,  Idaho,  to  staff  our  urgent  care  facility.  BC/BE  in 
Family  Practice,  interest  in  musculoskeletal  helpful  to 
support  Occupational  Medicine  department.  No  call  or 
hospital  responsibilities.  Competitive  salary  and  bene- 
fits. Boise  is  a community  of  130,000  with  year-round 
activities  and  excellent  family  lifestyle.  Please  send  CV 
to  Joy  Mann,  Idaho  Physician  Associates,  6533 
Emerald,  Boise,  ID  83704,  or  call  (208)  377-1520. 
WASHINGTON  STATE— Rapidly  growing  semi-rural 
primary  care  clinic  needs  BC/BE  FP  to  join  four  oth- 
ers. Full  facilities,  strong  IPA,  quality  motivated  staff. 
Close  to  Mt.  Rainier,  Puget  Sound,  urban  areas.  CV  to 
W.N.  Elledge,  MD,  Box  760,  Yelm,  WA  98597;  FAX 
(360)  458-6612. 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and 
Southwest  Washington,  has  full- 
time and  part-time  opportunities  in 
general  family  practice  for  BC/BE 
Family  Physicians  and  Internists  in 
Portland,  OR  and  Family 
Physicians  in  Longview,  WA. 

Our  program  offers  a professionally 
stimulating  environment,  a quality 
lifestyle  in  the  Pacific  Northwest 
and  a competitive  salary/benefits 
package.  Forward  inquiry  and 
C.V.  to:  WJ.  Weil  and,  M.D., 
Regional  Medical  Director, 
NORTHWEST  PERMA- 
NENTE, P.G.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 


Internal  Medicine  Associate  Opportunities 


Kaiser  Permanente  is  currently  seeking  up  to  10  additional  Internal  Medicine  Generalists  to  provide  primary  care 
services  to  our  growing  membership  in  Bakersfield,  California. 

Our  Internists  provide  a comprehensive  range  of  medical  services  both  in  inpatient  and  outpatient  settings  at  various 
satellite  medical  office  buildings  and  local  hospitals.  This  central  San  Joaquin  Valley  community  of  500,000  is  located 
within  easy  driving  distance  of  the  beautiful  California  coastline,  Sierra  Nevada  Mountains  and  the  cities  of  Los  Angeles 
and  San  Francisco. 

In  order  to  attract  and  retain  the  best  qualified  physicians  to  our  medical  group,  we  offer: 

• A location-specific  compensation  package  including  enhanced  starting  salary  and  a range  of  benefits  that  includes 
weekly  educational  time,  paid  malpractice,  comprehensive  retirement  plans/ services  and  relocation/interview  ex- 
pense reimbursement. 

• A unique  opportunity  to  practice  medicine  in  the  nation’s  leading  managed  care  organization  while  enjoying  the  feel 
of  an  atmosphere  much  like  a small  private  practice. 

• A community  location  that  offers  a California  lifestyle  at  its  best  with  affordable  housing,  excellent  schools  and  unlim- 
ited recreational  opportunities. 

For  more  information,  send  your  CV  to:  Kaiser  Permanente,  SCPMG,  Dept.  057,  Walnut  Center,  Pasadena,  CA  91188- 
8013,  FAX  (818)  405-2675  or  call  1-800-541-7946. 

• SLm  KAISER  PERMANENTE® 

Southern  California  Permanente 
St"  4 Medical  Group 
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PHYSICIANS  WANTED  PHYSICIANS  WANTED 


WESTERN  OPPORTUNITIES:  Physicians  needed 
mainly  in  rural  areas  of  ND,  ID,  MT,  WA.  Excellent 
income  and  benefits.  Quality  life  and  quality  medi- 
cine combined.  Call  or  send  CV:  FHS,  4656  So.  Utah, 
Butte,  MT  59701.  (800)  611-8250. 

LARGE  NORTHERN  CALIFORNIA  MULTISPECIALTY 
group  with  national  reputation  for  excellence,  seeks 
recently  trained  BC  pediatrician.  An  exciting  position 
for  energetic,  creative  person  to  become  integral  part 
of  innovative  managed-care  team.  Competitive  expe- 
rience-based salary.  Excellent  benefits.  Forward  letter 
detailing  professional  interests,  goals,  CV  to  Box  311, 
The  Western  Journal  of  Medicine,  PO  Box  7602,  San 
Francisco,  CA  94120-7602. 
CALIFORNIA-EMERGENCY  MEDICINE/FAMILY 
PRACTICE.  California  Emergency  Physicians 
Medical  Group  is  a partnership  of  Emergency 
Medicine  and  ambulatory  care  specialists  con- 
tracting with  over  30  Emergency  Departments  and 
10  ambulatory  care  centers  in  northern,  central, 
and  southern  California.  We  are  seeking  BC/BP 
Emergency  Medicine  and  Family  Practice  physi- 
cians. We  offer  attractive  compensation,  owner- 
ship, health,  disability,  and  retirement  benefits. 
Send  your  CV  or  contact  John  Gravette,  CEP,  2101 
Webster  St,  Ste  1050,  Oakland,  CA  94612;  (800) 
842-2619. 


Southeast  Alaska 

X Busy  3-physician  Internal  Medicine/General 
Medicine  practice  seeking  additional  partner,  particular- 
ly interested  in  recruiting  a practitioner  who  can  help  to 
better  serve  our  female  patient  population. 

X Southeast  AK  abounds  in  natural  beauty  and  recre- 
ational opportunities,  and  our  goal  as  practitioners  is  to 
provide  excellent  care  while  taking  advantage  of  those 
opportunities.  We  offer  8-12  weeks  of  vacation  annually, 
with  flexible  scheduling,  while  maintaining  a generous 
compensation  package.  Not  J- 1 position. 

X For  more  information  and  details,  please  contact: 
David  Hoeft,  MD,  Wilson  Clinic,  212  Carlanna  Ave,  Ste 
100.  Ketchikan.  AK  99901.  Phone:  (907)  225-1104; 
FAX:  (907)  225-7215;  or  Ed  Mann,  (907)  225-5171, 
x389. 


■ ORTHOPAEDIC  - 
SURGEONS 
AND 

HAND  SPECIALISTS 


Currently  seeking  California-licensed 
BC  physicians  to  perform  workers'  com- 
pensation/independent medical/qualified 
medical/agreed  medical  and  possible 
treatment  examinations. 

We  have  several  locations  in  California. 
We  offer  the  following:  full-time  or  part- 
time.  Subspecialty  a plus.  Excellent 
growth  potential. 


Please  FAX  CV  to  (209)  435-5583 
or  call  (209)  435-5581 
■ Ask  for  Shirlee  ■ 


FAMILY  PRACTICE  OPPORTUNITY-Cheyenne, 

Wyoming.  Escape  the  hassles  of  private  practice  with 
this  opportunity  in  a Family  Practice  clinic  with 
Monday  through  Friday  hours,  8 am-4:30  pm.  No  call 
or  weekends!  Competitive  remuneration,  occurrence 
malpractice  insurance,  billing  & nursing  support. 
Contact  Rod  Thirion  (800)  288-8044  or  FAX  CV  to 

(719)  598-7945. 

WESTERN  OPPORTUNITIES:  Physicians  needed 
mainly  in  rural  areas  of  ND,  SD,  ID,  CO,  MT,  WA. 
Excellent  income  and  benefits.  Quality  life  and  qual- 
ity medicine  combined.  Call  or  send  CV:  FHS,  4656  So. 
Utah,  Butte,  MT  59701.  (800)  611-8250. 


PREVENTIVE  MEDICINE,  COMMUNITY-ORIENTED 
MEDICINE  TRACK.  Inviting  application  to  the 
University  of  California-San  Diego  State  University 
General  Preventive  Medicine  Residency  Program  from 
applicants  interested  in  community-oriented  preven- 
tive medicine  training.  Training  will  be  conducted  in 
multicultural,  medically  underserved  areas.  Physicians 
with  an  interest  in  community-oriented  medicine  and 
who  have  primary  care  experience  are  encouraged  to 
apply.  Salary  $34,000  with  full  benefit  package.  Call 
Netta  Glover  (619)  594-5332.  Write:  UCSD-SDSU 
General  Preventive  Medicine  Residency,  San  Diego 
State  University,  5500  Campanile  Drive,  San  Diego,  CA 
92182-4701.  Fax  (619)  594-5613.  E-mail: 

glover@mail.sdsu.edu. 

MODESTO,  CA— Full-  and  part-time  positions  imme- 
diately available  for  BC  Internal  Medicine  specialist 
with  excellent  people  and  admin,  skills.  Responsible 
for  medical  admissions  to  large  hospital,  daily  rounds, 
UR  responsibilities.  Outstanding  community  close  to 
a variety  of  recreational  opportunities,  Sierras, 
Yosemite.  Competitive  compensation,  partnership, 
and  opportunity  for  advancement  in  growth-oriented 
medical  group.  Send  CV  to  Quantum  Plus  Medical 
Group,  PO  Box  2467,  Santa  Rosa,  CA  95405.  FAX  to 

(707)  546-1930;  or  call  (800)  617-7717. 

PRIMARY  CARE  INTERNIST-THE  EVERETT  CLINIC, 
a 135-physician  multispecialty  group,  is  seeking  BC/BE 
internist  to  associate  with  17-person  department. 
Position  located  at  a new  satellite  office.  The  main 
clinic  is  25  miles  north  of  Seattle  and  has  5 rapidly 
expanding  satellite  offices.  Opportunity  for  exception- 
al personal/professional  lifestyle.  Position  offers  com- 
petitive salary  with  excellent  benefits.  Available 
October  1996.  Send  CV  to  J.G.  Finley,  MD,  The  Everett 
Clinic,  3901  Hoyt  Avenue,  Everett,  WA  98201. 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


Janies  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 

(800)  323-1732 
(503)  382-1732 


MEDICAL  PHYSICIAN  position  available  full-  and 
part-time.  No  weekends.  Top  salary  and  benefits. 
Salary  range  for  full-time:  $5,000  to  $9,000  per 
month  relative  to  experience  and  qualification.  Part- 
time  position  $60  to  $85  per  hour.  Position  entails 
physical  examination  clearance  for  rehab  and  some 
occupational  medicine.  Send  resume  to:  208  S 9th  St, 
Worland,  WY  82401  or  call  (307)  347-4224. 


pacific  northwest 

Placement  specialists  serving  Northern 
California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine, 
Family  Practice,  OB/GYN,  Pediatrics, 
and  all  other  specialties.  No  J-l  posi- 
tions. 

Barbara  Stoefen,  President,  The  O'KaNE  GROUP 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 

(800)  451-0700  • FAX  (503)  389-5134 


PHYSICIANS  WANTED 


relocate. 

across  town  or  around  the  world 


1-800*538*9230 


The  most  comprehensive  source 
of  practice  opportunities  in  the 
known  world  is  available  to 
you  toll  free,  24  hours  a day. 
Browse  through  recorded  profiles 
of  opportunities  from  5 continents 
(most  in  the  U.S.j.  Then  transmit 
a confidential  response  to  the 
opportunities  you  choose. 
No  salesman.  No  strings. 


The  Prqctice 
Opportunity  line 


We're  on  call  for  you. 

from  Physician's  Market  Information  Center 

1*800*423*1229 


WESTERN  STATES'  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services 
4975  E Butler,  #133,  Fresno,  CA  93727 
Call  (800)  873-0786;  FAX  (209)  252-3085 


SOUTHEAST  ALASKA 

Busy  4-person  family  practice  clinic 
seeking  5th  doctor. 

University  of  Washington-affiliated.  Looking  for 
BE/BC  family  practice  physician  interested  in 
providing  excellent  medical  care  and  teaching 
WAMI  program  medical  students/residents. 
Accredited  hospital  in  beautiful  southeast 
Alaska.  Fee  for  service  practice  with  sensible 
patient  load.  Comprehensive  benefits.  Neg- 
otiable salary.  Stable  community  with  wide  vari- 
ety of  activities  and  opportunities  located  on 
Inland  Passage.  Send  CV  to  Bill  Henrickson, 
MD,  Ketchikan  Medical  Clinic,  3612  Tongass 
Avenue,  Ketchikan,  AK  99901 ; or  call  (907)  225- 
SI  44.  Fax  (907)  247-0920.  Not  J-1  position. 


TROPICAL  FLOWERS  !!! 


HAWAII  makes  SCENTS!  IM/Endo  w/exper 
$175K,  Internist  & FP/OB — good  call 
Wash/Oregon/California:  Internists,  Rheum, 
Hemoc,  Fam  Prac.  $110K+$130K.  Guarantee. 
Incentives,  Benes.  Not  J-1  pos.  On  Oahu,  Call 
(808)  947-9815.  CVs: 

LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229. 

Call  Pat  Lam,  10  am-10  pm  PST:  1-800-258-4526. 
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PHYSICIANS  WANTED 


RENTALS 


PRIMARY  CARE  OPPORTUNITIES-Full-time  and 

part-time  opportunities  are  available  in  locations 
throughout  southern  California  including  Ridgecrest, 
Twentynine  Palms,  Port  Hueneme,  Oceanside,  San 
Diego,  Lompoc,  and  LeMoore.  Daytime  clinic  hours  as 
well  as  no  on-call  or  weekends.  Established  patient 
base.  All  opportunities  include  full  administrative 
support,  competitive  remuneration,  and  occurrence 
malpractice.  Contact  Rod  Thirion  or  Ev  Walters  at 
(800)  288-8044  or  FAX  your  CV  to  (719)  598-7945. 

PRIMARY  HEALTH,  INC  IS  A PROGRESSIVE,  PHYSI- 
CIAN-RUN primary  care  group  located  in  beautiful, 
unspoiled  Idaho!  We  are  currently  hiring  for  our 
Immediate  Care,  Family  Practice,  and  Internal 
Medicine  Clinics  in  Boise  and  the  surrounding  areas. 
Contact  Becky  Baldwin  at  (800)  688-5008  or  mail 
cover  letter  and  CV  to:  Primary  Health,  Inc.,  727  E 
Riverpark  Ln,  Ste  100,  Boise,  ID  83706.  FAX  (208) 

344-4262. 

CALIFORNIA,  MONTEREY  BAY.  Full-time  positions. 
Urgent  care;  9 clinics.  Earning  potential  110K  to  165K 
annual.  Flexible  scheduling.  Malpractice  covered. 
Practice  in  California's  most  beautiful  coastal  recre- 
ational area.  BC/BE,  FP/EM  preferred.  Contact 
Director  of  Human  Resources,  Doctors  on  Duty,  223 
Mt  Hermon  Rd,  Scotts  Valley,  CA  95066;  (408)  438- 
9341;  FAX  (408)  438-1020. 

FIVE-PERSON  GROUP  IN  BEAUTIFUL  NORTH  LAKE 
TAHOE,  California  is  seeking  a Board-Certified  IM/FP 
to  join  our  practice.  Enjoy  quality  living  in  our  moun- 
tain community!  Send  CV  to:  Truckee  Tahoe  Medical 
Group,  PO  Box  68,  Truckee,  CA  96160. 


POSITIONS  WANTED 


PRIMARY  CARE  PHYSICIAN.  Available  part-time,  per 
diem,  or  locum  tenens;  would  consider  full-time  in 
coastal  area.  Fully  residency-trained,  board  certified, 
years  of  experience  including  Internal  Medicine,  Ur- 
gent Care,  Workers'  Compensation,  and  basic  Pedi- 
atrics. Licensed  in  all  western  states  and  Hawaii. 
Respected,  credentialed,  published,  personable.  Send 
inquiries  and  practice  description  in  confidence  to: 
Box  307,  The  Western  Journal  of  Medicine,  PO  Box 
7602,  San  Francisco,  CA  94120-7602. 


OFFICE  SPACE  AVAILABLE 


Office  space  available 
in  the  Doctors  Towers 
adjacent  to  Queen  of  Angels-Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  available.  491^ 

On-site  manager. 


WEST  MAUI.  Luxurious  oceanfront  condo  between 
Kaanapali  and  Kapalua.  Two  bedrooms,  two  and  a 
half  baths.  42-foot  lanai  with  magnificent  views  of 
Molokai  and  Lanai.  Pool,  tennis,  fitness  center.  For 
brochure  call  (417)  831-9919. 


SUPPORT  STAFF 


CALIFORNIA  • WESTERN  STATES 


PHYSICIAN  ASSISTANTS 
NURSE  PRACTITIONERS 

PERMANENT  PLACEMENT 
LOCUM  TENENS 

Superior  Results  & Expertise  from  the  West's 
leading  placement  service  of  NP's  and  PA's. 

Heidi  Bourne,  RN,  Director 
Western  Practitioner  Resources 
TTryn  71  \ PO.  Box  854 

W l /\  ) Areata,  CA  955 18 

(800)  345-5859 
E-Mail:  WPResource@aol.com 


BOARD  REVIEW 


PASSING 

The  Board  of  Internal  Medicine 
In  More  Than  One  Way 

FIRST:  Read  our  Medical  Newsletters  “How  to 
Pass  Board  of  Internal  Medicine.”  For  a free 
first  copy  (20  pages),  send  $5  to  cover 
postage  and  handling. 

SECOND:  Attend  our  Board  Review  Course. 
June  27-30, 1996,  at  Sheraton  Meadowlands 
Hotel,  E Rutherford,  NJ. 

THIRD:  Attend  our  one-day  Slide  Show,  to  be 
held  during  August  1996,  at  four  different 
locations  around  the  country. 

Medical  Newsletter 
389  East  Mount  Pleasant  Ave 
Livingston,  NJ  07039 
(201)  673-4410  (daytime) 

(201)  994-3203  (evenings) 


Well  Jo  anyiliinq  to  gel 
to  eat  riqlit. 


you 


Eating  the  right  foods  can  lower  your  risk  of  cancer. 
So  make  sure  your  diet  includes  at  least  five  servings 
a day  of  fruits  and  vegetables  Make  a point  of 
eating  plenty  of  whole  grains  and  low-fat 
foods  And  while  you're  at  it,  get 
enough  exercise  too 


li 


AMERICAN 

CANCER 

SOCIETY- 


PRACTICES  FOR  SALE 


for  sale 


Thriving  Solo  Internal  Medicine  Practice 

Beautiful  downtown  Carmel,  California. 
Cozy  corner  building:  ocean  view  with 
parking;  exclusively  fee  for  service.  S400K 
gross.  $22()K  net.'  Call  (408)  624-3077. 
FAX  (408)  624-8662.  Write  PO  Box  3637. 
Carmel.  CA  93921. 


Tired  of  Big-City  Hassles? 


Enjoy  an  active  Family  Practice  in  a commu- 
nity of  25,000  situated  on  the  shores  of  a 
beautiful  lake  in  pastoral  north  Idaho. 
Excellent  outdoor  recreational  opportunities. 
Friendly  people.  Great  place  to  raise  a family. 

CV  to:  Box  303,  The  Western  Journal  of  Medicine, 
PO  Box  7602.  San  Francisco,  CA  94120-7602 


OB/GYN.  Tired  of  city  life  and  managed  care? 
Thriving  solo  practice  for  sale  in  town  of  10,000  near 
Provo,  UT.  No  HMOs.  Turn-key  or  charts  and  good  will. 
Coverage  available.  Hospital  will  assist  in  purchase 
and  relocation.  Inquiries  to:  Box  313,  The  Western 
Journal  of  Medicine,  P0  Box  7602,  San  Francisco,  CA 
94120-7602. 


20-YEAR  INTERNAL  MEDICINE/PRIMARY  CARE 
PRACTICE  FOR  SALE.  Excellent  California  beach 
location.  BC/BE  physician  desired.  Send  resume  to: 
Ellen  Turnbull,  Vice  President  of  Marketing,  South 
Coast  Medical  Center,  31872  Coast  Highway,  Laguna 
Beach,  CA  92677. 


CONFERENCES 


June  22,  1996 

HIV  AIDS  Dermatology 
for  primary  care  physicians 

Hotel  Del  Coronado,  Coronado,  CA 

Provide  physicians  and  healthcare  profes- 
sionals with  practical  data  on  diagnosis  and 
management  of  common  dermatoses  seen 
in  the  HIV-infected.  Live  demonstrations. 

CME  Credit:  5.0  hours;  S65.00 
Cedar-Sinai  Medical  Center 
(310)  855-5547  or  FAX  (310)  659-2563 


Lifestyle  Is  Everything! 

Offering  the  best  lifestyle  and  practice 
opportunities  in  the  Sunbelt  from  California 
to  Florida.  We  have  orthopedic  surgery',  der- 
matology; urology,  cardiology,  hematolo- 
gy/oncology and  primary  care  positions  for 
BC  MDs  and  DOs.  Competitive  salaries, 
attractive  benefits,  and  potential  growth. 
Call  us  or  FAX  CV  today! 

Catalina  Professional  Recruiters 
Tucson:  (800)  658-9166;  FAX  (520)  733-4678. 
Phoenix:  (800)  6 57-0354:  FAX  (602)  433-9548. 
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The  April  Issue  of 

California 

Physician 

brings  you  . . . 


Physician  Assistants — Do  You  Want  One 
On  Your  Team? 

Capitation  in  Court — Is  the  Liability 
Risk  of  Financial  Incentives  Too  Great? 

Ten  Minutes  With  . . . Penncinente 
Associate  Director  Sharon  Levine,  M.D. 


and  coming  in  May... 


Complete  Coverage  of  CM A' s 1996 
Annual  Session.  Features  include: 

• Speeches  by  incoming  President 
Jack  McCleary  and  outgoing 
President  Eugene  Ogrod  on  CMA’s 
recent  accomplishments  and  plans 
for  the  future. 

• A report  on  all  actions  taken  by 
the  1996  House  of  Delegates 

• CMA  election  results 

Ten  Minutes  With  . . . Ron  Joseph. 

The  Medical  Board  of  California’s  new 
director  discusses  physician  discipline 
priorities,  financing  for  the  Board’s 
activities,  and  a willingness  to  work 
with  CMA. 


and  more  . . . 


Questions 


Adviser 


Computer  Pediatric  Information 


Created  by  a Pediatrician  with  20  years  of  experience 

♦ Fast ...  Easy  to  use  ...  Well  organized 

♦ Save  Money..  Accurate  Information 

♦ Hypertext  jumping  using  keywords 

♦ Indexed ...  plus  quick  word  search 

♦ Differential  diagnosis 

♦ Your  own  changeable  notebook 

♦ Updated  every  6 months 

♦ Windows  compatible 

♦ Why  waste  your  time  and  money 
paging  through  textbooks  or 
“surfing”  the  internet  ? 


CALL  TODAY: 

1-800-824-9145 


The  new  CFMC.... 


Quality  Solutions  for  today’s 

Changing  Health  Care  Environment 

The  Colorado  Foundation  for  Medical  Care  is 

more  than  just  a Peer  Review  Organization. 

We  are  enhancing  our  services  with: 

^k  New  designs  for  quality  improvement. 

dk  A/ew  efficient,  cost-effective  techniques. 
dk  New  information  management  systems. 


CFMC 

2821  South  Parker  Road  ♦ Stite  605 
Airora,  Colorado  80014-2713 
Tel  303- 695-3300  ♦ Fax 303-695-3350 
http:Wwww.cfmc.org 

Maffing  Adcfress:  PO  Box  17300  ♦ Denver,  CO  80217-0300 

Leadership  in  Health  Care  Quality  Improvement 
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WESTERN  STATE  MEDICAL 
ASSOCIATIONS'  MEETINGS 

Arizona  Medical  Association,  Inc-810  W Bethany  Home 
Rd,  Phoenix  85013.  (602)  246-8901.  Annual  Meeting: 
June  6-8,  1996,  Scottsdale  Plaza  Resort,  Scottsdale. 


California  Medical  Association-PO  Box  7690,  San  Fran- 
cisco 94120-7690.  (415)  541-0900.  Annual  Meeting: 
March  21-25,  1997,  SF  Hilton,  San  Francisco. 


Colorado  Medical  Society-PO  Box  17550,  Denver  80217- 
0550.  (303)  779-5455.  September  20-22,  1996,  Steam 
Boat  Sheraton,  Steam  Boat  Springs. 


Hawaii  Medical  Association-1360  S Beretania,  Honolulu 
96814.  (808)  536-7702.  Annual  Meeting:  October  18-20, 
1996,  Kauai  Marriott,  Lihue. 


Idaho  Medical  Association-305  W Jefferson,  P0  Box 
2668,  Boise  83701.  (208)  344-7888.  Annual  Meeting: 
July  24-27,  1996,  Sun  Valley  Inn,  Sun  Valley,  Idaho. 


Montana  Medical  Association-2012  11th  Ave,  Suite  12, 
Helena  59601.  (406)  443-4000.  Annual  Meeting: 
August  16-18,  1996,  West  Yellowstone  Conference 
Hotel,  West  Yellowstone. 


Nevada  State  Medical  Association-3660  Baker  Lane, 
Reno  89502.  (702)  825-6788.  Annual  Meeting:  April 
25-28,  1996,  Newport  Beach,  California;  1997,  date  and 
location  to  be  announced. 


ADVERTISING  INDEX 

ADVISER  COMPUTER  PROGRAM 463 


BAYER 

Adalat 3rd  Cover,  4th  Cover 


CALIFORNIA  MEDICAL  ASSOCIATION 385,  389,  393 

CALIFORNIA  PHYSICIAN  MAGAZINE 463 

COLORADO  FOUNDATION  FOR  MEDICAL  CARE 463 

KAISER  PERMANENTE  SOUTHERN  CALIFORNIA 460 

PFIZER 2nd  Cover 

SAN  DIEGO  ACADEMY  OF  FAMILY  PHYSICIANS 395 

SOUTHERN  MEDICAL  ASSOCIATION 391 


New  Mexico  Medical  Society-7770  Jefferson  NE,  Suite 
400,  Albuquerque  87109.  (505)  828-0237.  Annual 
Meeting:  May  9-11,  1996,  New  Mexico  Medical  Society 
Offices,  Albuquerque;  1997,  date  and  location  to  be 
announced. 


THE  WESTERN  JOURNAL  OF  MEDICINE 

Subscription 387 


Utah  Medical  Association-540  E Fifth  South,  Salt  Lake  City 
84102.  (801)  355-7477.  Annual  Meeting:  September  25- 
28,  1996.  University  Park  Hotel,  Salt  Lake  City. 


Washington  State  Medical  Association-900  United  Air- 
lines Bldg,  2033  6th  Ave,  Ste  1100,  Seattle  98121.  (206) 
441-9762.  Annual  Meeting:  September  26-28,  1996. 
Tacoma  Sheraton,  Tacoma. 


Wyoming  Medical  Society-PO  Drawer  4009,  Cheyenne 
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INDICATION  AND  USAGE:  ADALAT  (C  is  indicated  for  the  treatment jof  hyperten- 
sion. It  may  be  used  alone  or  in  combination  with  other  antihypertensive  agents. 
CONTRAINDICATIONS:  Known  hypersensitivity  to  nifedipine. 

WARNINGS:  Excessive  Hypotension:  Although  in  most  patients  the  hypotensive 
effect  of  nifedipine  is  modest  and  well  tolerated,  occasional  patients  have  haa  excessive 
and  poorly  tolerated  hypotension.  These  responses  hove  usually  occurred  during  initial 
titration  or  at  the  time  of  subsequent  upward  dosage  adjustment,  and  may  be  more 
likely  in  patients  using  concomitant  beta-mockers. 

Severe  hypotension  and/or  increased  fluid  volume  requirements  have  been  reported  in 
patients  wno  received  immediate  release  capsules  together  with  a beta-blocking  agent 
and  who  underwent  coronary  artery  bypass  surgery  usina  high  dose  fentanyl  anesthe- 
sia. The  interaction  with  high  dose  fentanyl  appears  to  be  due  to  the  combination  of 
nifedipine  and  a beta-blocker,  but  the  possibility  that  it  may  occur  with  nifedipine  alone, 
with  low  doses  of  fentanyl,  in  other  surgical  procedures,  or  with  other  narcotic  anal- 
gesics cannot  be  ruled  out.  In  nifedipine-treated  patients  where  surgery  using  high  dose 
Fentanyl  anesthesia  is  contemplated,  the  physician  should  be  aware  of  these  potential 
problems  and,  if  the  patient's  condition  permits,  sufficient  time  (at  least  36  hours) 
should  be  allowed  for  nifedipine  to  be  washed  out  of  the  body  prior  to  surgery. 
Increased  Angina  and/or  Myocardial  Infarction:  Rarely,  patients,  particularly 
those  who  have  severe  obstructive  coronary  artery  disease,  have  developed  well  docu- 
mented increased  frequency  duration  and/or  severity  of  angina  or  acute  myocardial 
infarction  upon  starting  nifedipine  or  at  the  time  of  dosage  increase.  The  mechanism  of 
this  effect  is  not  established. 

Beta-Blocker  Withdrawal:  When  discontinuing  a beta-blocker  it  is  important  to  taper 
its  dose,  if  possible  rather  than  stopping  abruptly  before  beginning  nifedipine.  Patients 
recently  withdrawn  from  beta  blockers  may  develop  a withdrawal  syndrome  with  increased 
angina,  probably  related  to  increased  sensitivity  to  catecholamines.  Initiation  of  nifedipine 
treatment  will  not  prevent  this  occurrence  and  on  occasion  has  been  reported  to  increase  it. 
Congestive  Heart  Failure:  Rarely,  patients  (usually  while  receiving  a beta-blocker) 
have  developed  heart  failure  after  beginning  nifedipine.  Patients  with  tight  aortic  steno- 
sis may  be  at  greater  risk  for  such  an  event,  as  the  unloading  effect  of  nifedipine  would 
be  expected  to  be  of  less  benefit  to  these  patients,  owing  to  their  fixed  impedance  to 
flow  ocross  the  aortic  valve. 

PRECAUTIONS:  General  - Hypotension:  Because  nifedipine  decreases  peripheral  vas- 
cular resistance,  careful  monitoring  of  blood  pressure  during  the  initial  administration  and 
titration  of  ADALAT  CC  is  suggested,  dose  observation  is  especially  recommended  for  patients 
already  taking  medications  mat  are  known  to  lower  blood  pressure  (See  WARNINGS). 
Peripheral  Edema:  Mild  to  moderate  peripheral  edema  occurs  in  o dose-dependent 
manner  with  ADALAT  (C  The  placebo  subtracted  rote  is  approximately  8%  at  30  mg,  1 2% 
at  60  mg  and  19%  at  90  mg  daily.  This  edema  is  a localized  phenomenon,  thought  to  be 
associated  with  vasodilation  of  dependent  arterioles  and  small  blood  vessels  and  not  due 
to  left  ventricular  dysfunction  or  generalized  fluid  retention.  With  patients  whose  hyper- 
tension is  complicated  by  congestive  heart  failure,  care  should  be  taken  to  differentiate 
this  peripheral  edema  from  the  effects  of  increasing  left  ventricular  dysfunction. 
Information  for  Patients:  ADALAT  CC  is  an  extended  release  tablet  and  should  be 
swallowed  whole  and  token  on  an  empty  stomach.  It  should  not  be  administered  with 
food.  Do  not  chew,  divide  or  crush  tablets. 

Laboratory  Tests:  Rare,  usually  transient,  but  occasionally  significant  elevations  of 
enzymes  such  os  alkaline  phosphatase,  CPK,  LDH,  SGOT,  and  SGPT  have  been  noted.  The 
relationship  to  nifedipine  merapy  is  uncertain  in  most  coses,  but  probable  in  some.  These 
laboratory  abnormalities  have  rarely  been  associated  with  clinical  symptoms;  however, 
cholestasis  with  or  without  jaundice  nos  been  reported.  A small  increase  (<5%)  in  mean 
alkaline  phosphatose  was  noted  in  patients  treated  with  ADALAT  CC  This  was  an  isolated 
finding  and  it  rarely  resulted  in  values  which  fell  outside  the  normal  range.  Rare  instances 
of  allergic  hepatitis  hove  been  reported  with  nifedipine  treatment.  In  controlled  studies, 
ADALAT  CC  dia  not  adversely  affect  serum  uric  acid,  glucose,  cholesterol  or  potassium. 
Nifedipine  like  other  calcium  channel  blockers,  decreases  platelet  aggregation  in  vitro. 
Limited  clinical  studies  have  demonstrated  a moderate  but  statistically  significant 
decrease  in  platelet  aggregation  and  increase  in  bleeding  time  in  some  nifedipine 
patients.  This  is  thought  to  be  a function  of  inhibition  of  calcium  transport  ocross  the 
platelet  membrane.  No  clinical  significance  for  these  findings  has  been  demonstrated. 
Positive  direct  Coombs'  test  with  or  without  hemolytic  anemia  has  been  reported  but  a 
causal  relationship  between  nifedipine  administration  ond  positivity  of  this  laboratory 
test,  including  hemolysis,  could  not  be  determined. 

Although  nifedipine  has  been  used  safely  in  patients  with  renal  dysfunction  and  has  been 
reported  to  exert  a beneficial  effect  in  certain  coses  rare  reversible  elevations  in  BUN  and 
serum  creatinine  have  been  reported  in  patients  with  pre-existing  chronic  renal  insufficien- 
cy. The  relationship  to  nifedipine  therapy  is  uncertain  in  most  cases  but  probable  in  some. 
Drug  Interactions:  Beta-adrenergic  blocking  agents:  (See  WARNINGS). 


ADALAT  CC  was  well  tolerated  when  administered  in  combination  with  a beta  blocker  in 
187  hypertensive  patients  in  a placebo-controlled  clinical  trial.  However  there  have 
been  occasional  literature  reports  suggesting  that  the  combination  of  nifedipine  and 
beta-adrenergic  blocking  drugs  may  increase  the  likelihood  of  congestive  heart  failure, 
severe  hypotension,  or  exacerbation  of  angina  in  patients  with  cardiovascular  disease 
Digitalis:  Since  there  have  been  isolated  reports  of  patients  with  elevated  digoxin  levels 
and  there  is  a possible  interaction  between  digoxin  and  ADALAT  CC,  it  is  recommended 
that  digoxin  levels  be  monitored  when  initiating,  adjusting,  and  discontinuing  ADALAT  CC 
to  avoid  possible  over-  or  under-digitalization. 

Coumarin  Anticoagulants:  There  have  been  rare  reports  of  increased  prothrombin  time 
in  patients  taking  coumarin  anticoagulants  to  wnom  nifedipine  was  administered. 
However,  the  relationship  to  nifedipine  therapy  is  uncertain. 

Quinidine:  There  hove  been  rare  reports  of  on  interaction  between  quinidine  and 
nifedipine  (with  a decreased  plasma  level  of  quinidine). 

Gmetidine:  Both  the  peak  plasma  level  of  nifedipine  and  the  AUC  may  increase  in  the  pres- 
ence of  cimetidine.  Ranitidine  produces  smaller  non-significant  increases.  This  effect  of  cime- 
tidine may  be  mediated  by  its  known  inhibition  of  hepatic  cytochrome  P-450,  the  enzyme 
system  probably  responsible  for  the  first-pass  metabolism  of  nifedipine.  If  nifedipine  thera- 
py is  initiated  in  a patient  currently  receiving  cimetidine,  cautious  titration  is  advised. 
Carcinogenesis,  Mutagenesis,  Impairment  of  Fertility:  Nifedipine  was  adminis- 
tered orally  to  rats  for  two  years  and  was  not  shown  to  be  carcinogenic.  When  given  to 
rats  prior  to  mating,  nifedipine  caused  reduced  fertility  at  a dose  approximately  30  times 
the  maximum  recommended  human  dose.  In  vivo  mutagenicity  studies  were  negative. 
Pregnancy:  Pregnancy  Category  C.  In  rodents,  rabbits  and  monkeys,  nifedipine  has 
been  shown  to  have  a variety  of  embryotoxic,  placentotoxic  ond  fetotoxic  effects, 
including  stunted  fetuses  (rats  mice  and  rabbits)  digital  anomalies  (rats  and  rabbits), 
rib  deformities  (mice)  deft  palate  (mice),  small  placentas  and  underdeveloped  chorion- 
ic villi  (monkeys),  embryonic  and  fetal  deaths  (rats,  mice  and  rabbits),  prolonged  preg- 
nancy (rats;  not  evaluated  in  other  species),  and  decreased  neonatal  survival  (rats;  not 
evaluated  in  other  species).  On  a mgAa  or  mg/m2  basis,  some  of  the  doses  associated 
with  these  various  effects  are  higher  than  the  maximum  recommended  human  dose 
and  some  are  lower,  but  all  are  within  an  order  of  magnitude  of  it. 

The  digital  anomalies  seen  in  nifedipine-exposed  rabbit  pups  are  strikingly  similar  to 
those  seen  in  pups  exposed  to  phenytoin,  and  these  are  in  turn  similar  to  the  pho- 
longeal  deformities  that  are  the  most  common  malformation  seen  in  human  children 
with  in  utero  exposure  to  phenytoin. 

There  are  no  adequate  and  well-controlled  studies  in  pregnant  women.  ADALAT  CC  should 
be  used  during  pregnancy  only  if  the  potential  benefit  justifies  the  potential  risk  to  the  fetus. 
Nursing  Mothers:  Nifedipine  is  excreted  in  human  milk.  Therefore,  a decision  should 
be  made  to  discontinue  nursing  or  to  discontinue  the  drug,  taking  into  account  the 
importance  of  the  drug  to  the  mother. 

ADVERSE  EXPERIENCES:  The  incidence  of  adverse  events  during  treatment  with 
ADALAT  CC  in  doses  up  to  90  mg  daily  were  derived  from  multi-center  placebo-controlled 
clinical  trials  in  370  hypertensive  patients.  Atenolol  50  mg  once  daily  was  used  concomi- 
tantly in  187  of  the  370  patients  on  ADALAT  CC  and  in  64  of  the  1 26  patients  on  placebo. 
All  adverse  events  reported  during  ADALAT  CC  therapy  were  tabulated  independently  of 
their  causal  relationship  to  medication. 

The  most  common  adverse  event  reported  with  ADALAT®  CC  was  peripheral  edema.  This 
was  dose  related  and  the  frequency  was  1 8%  on  ADALAT  CC  30  mg  doily,  22%  on 
ADALAT  CC  60  mg  daily  and  29%  on  ADALAT  CC  90  mg  daily  versus  1 0%  on  placebo. 
Other  common  adverse  events  reported  in  the  above  placebo-controlled  trials  include: 
Headache  (19%,  versus  13%  placebo  incidence);  Flushing/heat  sensation  (4%,  versus 
0%  placebo  incidence);  Dizziness  (4%,  versus  2%  placebo  incidence);  Fatigue/ asthenia 
(4%,  versus  4%  placebo  incidence);  Nausea  (2%,  versus  1%  placebo  incidence); 
Constipation  (1%,  versus  0%  placebo  incidence). 

Where  the  frequency  of  adverse  events  with  ADALAT  CC  and  placebo  is  similar,  causal 
relationship  cannot  be  established. 

The  following  adverse  events  were  reported  with  an  incidence  of  3%  or  less  in  daily 
doses  up  to  90  mg: 

Body  as  a Whole/Systemic  chest  pain,  leg  pain  Central  Nervous  System: 
paresthesia,  vertigo  Dermatologic:  rash  Gastrointestinal:  constipation 
Musculoskeletal:  leg  cramps  Respiratory:  epistaxis,  rhinitis  Urogenital:  impo- 
tence, urinary  frequency 

Other  adverse  events  reported  with  an  incidence  of  less  than  1 .0%  were: 

Body  as  a Whole/Systemic:  cellulitis,  chills,  facial  edema,  neck  pain,  pelvic  pain, 

Kain  Cardiovascular:  atrial  fibrillation,  bradycardia,  cardiac  arrest,  extrasystole, 
ypotension,  palpitations,  phlebitis,  postural  hypotension,  tachycardia  cutaneous  ang- 
iectases  Central  Nervous  System:  anxiety,  confusion,  decreased  libido,  depression, 
hypertonia,  insomnia,  somnolence  Dermatologic:  pruritus,  sweating 
Gastrointestinal:  abdominal  pain,  diarrhea,  dry  mouth,  dyspepsia  esophagitis,  flatu- 
lence, gastrointestinal  hemorrhage,  vomiting  Hematologic:  lymphaaenopathy 
Metabolic:  gout,  weight  loss  Musculoskeletal:  arthralgia,  artnritis,  myalgia 
Respiratory:  dyspnea,  increased  cough,  rales,  pharyngitis  Special  Senses:  abnor- 
mal vision,  amblyopia,  conjunctivitis,  diplopia,  tinnitus  Urogenital/Reproductive: 
kidney  calculus,  nocturia,  breast  engorgement 


The  following  adverse  events  hove  been  reported  rarely  in  patients  given  nifedipine  in 
other  formulations:  allergenic  hepatitis  alopecia  anemia,  arthritis  with  ANA  (+), 
depression,  erythromelalgia,  exfoliative  dermatitis,  fever,  gingival  hyperplasia,  gyneco- 
mastia, leukopenia,  mood  changes,  muscle  cramps,  nervousness,  paranoid  syndrome, 
purpura,  shakiness,  sleep  disturbances,  syncope,  taste  perversion,  thrombocytopenia, 
transient  blindness  at  the  peak  plasma  level,  tremor  and  urticaria. 
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Frequency  and  type  of  side  effects,  eg,  peripheral  edema,  headache,  flushing/heat  sensation, 
dizziness  and  fatigue/asthenia,  are  typical  of  dihydropyridine  calcium  channel  blockers. 
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60%  reduction  in  problem  diarrhea*  with  Augmentin  875  mg  BID  when 
compared  with  Augmentin  500  mg  TID 

All  indications  previously  treated  with  Augmentin  TID  can  now  be 
treated  as  successfully  with  Augmentin  BID* 


For  less  severe  infections,  write  Augmentin®  500  mg  BID 


For  more  severe  infections,  write  Augmentin®  875  mg  BID 


For  more  information,  please  call  1-800-366-8900,  ext.  5231 


NEW 


HA. 


amoxicin/clavulanate  potassium 


11  years  of  undiminished  efficacy*1'2 


* Problem  diarrhea  defined  as  severe  diarrhea  or  withdrawals  with  diarrhea. 

fFor  susceptible  strains  of  indicated  organisms.  Augmentin  is  appropriate  initial  therapy  when  you  suspect  (3- lactamase-producing  pathogens. 
Please  see  brief  summary  of  prescribing  information  for  contraindications,  warnings,  precautions  and  adverse  reactions  on  adjacent  page. 
References:  1.  Neu  HC.  Wilson  APR.  Gruneberg  RN:  Amoxycillin/clavulanic  acid:  a review  of  its  efficacy  in  over  38,500  patients  from  1979  to 
1992.  J Chemother  1993;5(2):67-93.  2.  Clinical  Efficacy  Update  /-///.  1995,  SmithKIine  Beecham  Pharmaceuticals. 


« SmithKIine  Beecham 

Pharmaceuticals 


Philadelphia.  PA  19101 


> SmithKIine  Beecham.  1996  AG0617 


WJM,  June  1996— Vol  164,  No.  6 


465 


AUGMENTIN'  •moxicillin/clavulenate  potaisium 

BRIEF  SUMMARY  FOR  FULL  PRESCRIBING  INFORMATION.  SEE  PACKAGE  INSERT 

INDICATIONS  AND  USAGE:  Augmentm  is  indicated  in  the  treatment  of  infections  caused  by  susceptible  strains  of 

the  designated  organisms  in  the  conditions  listed  below 

Lower  Respiratory  Tract  Infections  caused  by  B-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Moraxella 
(Branhamella)  catarrhalis  Otitis  Media  causeo  by  (3-lactamase-producing  strains  of  Haemophilus  influenzae  and  Morax- 
ella (Branhamella)  catarrhalis  Sinusitis  caused  by  (3-lactamase-producmq  strains  of  Haemophilus  influenzae  and  Mo- 
raxella (Branhamella)  catarrhalis  Skin  and  Skin  Structure  Infections  caused  by  ^-lactamase-producing  strains  of  Staphy- 


lococcus aureus.  Escherichia  coli.  and  Klebsiella  spp  Urinary  Tract  Infections  caused  by  3-lactamase-producmg  strains 
of  E coli.  Klebsiella  spp  and  Enterobacter  spp  While  Augmentm  is  indicated  only  for  the  conditions  listed  above,  infec- 


tions caused  by  ampicillin-susceptible  organisms  are  also  amenable  to  Augmentm  treatment  due  to  its  amoxicillin  con- 
tent Therefore,  mixed  infections  caused  by  ampicillin-susceptible  organisms  and  3-lactamase-producing  organisms 
susceptible  to  Augmentm  should  not  require  the  addition  of  another  antibiotic  Because  amoxicillin  has  greater  m vitro 


activity  against  Streptococcus  pneumoniae  than  does  ampicillin  or  penicillin,  the  majority  of  S pneumoniae  strains  with 
intermediate  susceptibility  to  ampicillin  or  penicillin  are  fully  susceptible  to  amoxicillin  and  A 


J Augmentm  (See  Microbiol- 
ogy subsection  | 

Bacteriological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  should  be  performed 
together  with  any  indicated  surgical  procedures  Therapy  may  be  instituted  prior  to  obtaining  the  results  from  bacterio- 
logical and  susceptibility  studies  to  determine  the  causative  organisms  and  tneir  susceptibility  to  Augmentm  when  there 
is  reason  to  believe  the  infection  may  involve  any  of  the  {J-lactamase-producing  organisms  listed  above  Once  results 


are  known,  adjust  therapy,  if  appropriate 

CONTRAINDICATIONS  ‘ 


!:  Patients  with  a history  of  allergic  reactions  to  any  penicillin,  or  patients  with  a history  of  Aug- 


mentm- associated  cholestatic  jaundice/hepatic  dysfunction 
WARNINGS:  SERIOUS  AND  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLACTIC)  REACTIONS  HAVE  BEEN 


REPORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE  REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUAjp|_J£  p ‘SJQJS 


WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  AND/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE  ALLERGEI 
THERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPE 
RIENCED  SEVERE  REACTIONS  WHEN  TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUG- 
MENTS. CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY  REACTIONS  TO  PENI- 
CILLINS. CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC  REACTION  OCCURS.  AUGMENTS  SHOULD  BE 
DISCONTINUED  AND  THE  APPROPRIATE  THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE 
IMMEDIATE  EMERGENCY  TREATMENT  WITH  EPINEPHRINE  OXYGEN.  INTRAVENOUS  STEROIDS  AND  AIR- 
WAY MANAGEMENT,  INCLUDING  INTUBATION.  SHOULD  ALSO  BE  ADMINISTERED  AS  INDICATED  Pseu 
domembranous  colitis  has  been  reported  with  nearly  all  antibacterial  agents,  including  Augmentin,  and 
has  ranged  in  severity  from  mild  to  life-threatening.  Tnerefore,  it  is  important  to  consider  this  diagnosis  in 
patients  who  present  with  diarrhea  subsequent  to  the  administration  of  antibacterial  agents.  Treatment  with 
antibacterial  agents  alters  the  normal  flora  of  tne  colon  and  may  permit  overgrowth  of  Clostridia  Studies  indicate  that 
a toxin  produced  by  Clostridium  difficile  is  one  primary  cause  of  antibiotic  associated  colitis " After  the  diagnosis  of 
pseudomembranous  colitis  has  been  established,  appropriate  therapeutic  measures  should  be  initiated  Mild  cases  of 
pseudomembranous  colitis  usually  respond  to  drug  discontinuation  alone  In  moderate  to  severe  cases,  consideration 
should  be  given  to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with  an  antibac- 
terial drug  clinically  effective  against  Clostridium  difficile  colitis  Use  Augmentm  cautiously  in  patients  with  evidence 
of  hepatic  dysfunction  Hepatic  toxicity  associated  with  Augmentm  use  is  usually  reversible  On  rare  occasions,  deaths 
have  been  reported  (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally 
been  cases  associated  with  serious  underlying  diseases  or  concomitant  medications  (See  CONTRAINDICATIONS  and 
ADVERSE  REACTIONS ) 

PRECAUTIONS:  General:  While  Augmentm  possesses  the  characteristic  low  toxicity  of  the  penicillin  group  of  antibi- 
otics. periodic  assessment  of  organ  system  functions,  including  renal,  hepatic  and  hematopoietic  function,  is  advisfWM 
during  prolonged  therapy 

A high  percentage  of  patients  with  mononucleosis  who  receive  ampicillin  develop  an  erythematous  skin  rash  Thus, 
ampicillin  class  antibiotics  should  not  be  administered  to  patients  with  mononucleosis  The  possibility  of  supermfec- 
tions  with  mycotic  or  bacterial  pathogens  should  be  kept  in  mind  during  therapy  If  superinfections  occur  (usually  involv- 
ing Pseudomonas  or  Candida ).  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
Drug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  of  amoxicillin  Concurrent  use  with  Augmentm 
may  result  in  increased  and  prolonged  blood  levels  of  amoxicillin  Co-admimstration  of  probenecid  cannot  be  recom- 
mended The  concurrent  administration  of  allopurmol  and  ampicillin  increases  substantially  the  incidence  of  rashes  in 
patients  receiving  both  drugs  as  compared  to  patients  receiving  ampicillin  alone  It  is  not  known  whether  this  potentia- 
tion of  ampicillin  rashes  is  due  to  allopurmol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with  Aug- 
mentm and  allopurmol  administered  concurrently 

Drug/laboratory  Teat  Interactions:  Oral  administration  of  Augmentm  will  result  in  high  urine  concentrations  of 
amoxicillin  High  urine  concentrations  of  ampicillin  may  result  in  false-positive  reactions  when  testing  for  the  presence 
of  glucose  in  urine  using  Climtest®.  Benedict's  Solution  or  Fehlmg’s  Solution  Since  this  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentin,  it  is  recommended  that  glucose  tests  based  on  enzymatic  glucose  oxidase  reac- 
tions (such  as  Climstix'®  or  Tes-Tape®)  be  used 

Following  administration  of  ampicillin  to  pregnant  women  a transient  decrease  in  plasma  concentration  of  total  conju- 
gated estriol.  estriol-tjlucuronioe.  conjugated  estrone  and  estradiol  has  been  noted  This  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentin 

Carcinogenesis,  Mutagenesis.  Impeirment  of  Fertility:  Long-term  studies  m animals  have  not  been  performed  to 
evaluate  carcinogenic  potential  Mutagenesis:  The  mutagenic  potential  of  Augmentm  was  investigated  in  vitro  with 
an  Ames  test,  a human  lymphocyte  cytogenetic  assay,  a yeast  test  and  a mouse  lymphoma  forward  mutation  assay,  and 
in  v/vowith  mouse  micronucleus  tests  and  a dominant  lethal  test  All  were  negative  apart  from  the  m vitro  mouse  lym- 
phoma assay  where  weak  activity  was  found  at  very  high,  cytotoxic  concentrations 

Impairment  of  Fertility:  Augmentm  at  oral  doses  of  up  to  1200  mg/kg/day  (5  7 times  the  maximum  human  dose.  1480 
mg/m2/day.  based  on  body  surface  area)  was  found  to  have  no  effect  on  fertility  and  reproductive  performance  in  rats 
dosed  with  a 2:1  ratio  formulation  of  amoxicillin  clavulanate 

Teratogenic  effects:  Pregnancy  (Category  B):  Reproduction  studies  performed  in  pregnant  rats  and  mice  given  Aug- 
mentm at  oral  dosages  up  to  1200  mp/kg/day.  equivalent  to  7200  and  4080  mg/m2/day.  respectively  (4  9 and  2 8 times 
the  maximum  human  oral  dose  basecfon  body  surface  area),  revealed  no  evidence  of  harm  to  the  fetus  due  to  Augmen- 
tin There  are.  however,  no  adequate  and  well-controlled  studies  in  pregnant  women  Because  animal  reproduction  stud- 
ies are  not  always  predictive  of  human  response,  use  this  drug  during  pregnancy  only  if  clearly  needeo 
Labor  and  Delivery:  Oral  ampicillin  class  antibiotics  are  generally  poorly  absorbed  during  labor  Studies  in  guinea  pigs 
have  shown  that  intravenous  administration  of  ampicillin  decreaseci  the  uterine  tone,  frequency  of  contractions,  height 
of  contractions  and  duration  of  contractions  However,  it  is  not  known  whether  the  use  of  Augmentm  in  humans  during 
labor  or  delivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  prolongs  the  duration  of  labor,  or  increases  the 
likelihood  that  forceps  delivery  or  other  obstetrical  intervention  or  resuscitation  of  the  newborn  will  be  necessary 
Nursing  Mothers:  Ampicillin  class  antibiotics  are  excreted  in  the  milk,  therefore,  caution  should  be  exercised  when 
Augmentm  is  administered  to  a nursing  woman 


ADVERSE  REACTIONS:  Augmentm  is  generally  well  tolerated  The  majority  of  side  effects  observed  in  clinical  trials 
were  mild  and  transient:  <3%  of  patients  discontinued  therapy  because  of  di 


of  patients  discontinued  therapy  because  of  drug-related  side  effects  The  most  frequently 
reported  adverse  effects  were  diarrhea/loose  stools  (9%).  nausea  (3%).  skin  rashes  and  urticaria  (3%).  vomiting  (1%) 
and  vaginitis  (1%)  The  overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher  recom- 
mended dose  Other  less  frequently  reported  reactions  include  abdominal  discomfort,  flatulence  and  headache 
The  following  adverse  reactions  have  been  reported  for  ampicillin  class  antibiotics 

Diarrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy"  tongue,  enterocolitis,  mucocuta- 
neous candidiasis  and  pseudomembranous  colitis  Onset  of  pseudomembranous  colitis  symptoms  may  occur  during  or 
after  antibiotic  treatment  (See  WARNINGS  ) Skin  rashes,  pruritus,  urticaria,  angioedema.  serum  sickness-like  reactions 
(urticaria  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia  and  frequently  fever),  erythema  multiforme  (rarely 
Stevens- Johnson  Syndrome)  and  an  occasional  case  of  exfoliative  dermatitis  (including  toxic  epidermal  necrolysis) 
These  reactions  may  be  controlled  with  antihistamines  and,  if  necessary,  systemic  corticosteroids  Whenever  such  re- 
actions occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  otherwise  Serious  and  occa- 
sional fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with  oral  penicillin  (See  WARNINGS  ) A moderate  rise 
m AST  (SGOT)  and/or  ALT  (SGPT)  has  been  noted  in  patients  treated  with  ampicillin  class  antibiotics  but  the  significance 
of  these  findings  is  unknown.  Hepatic  dysfunction,  including  increases  in  serum  transaminases  (AST  and/or  ALT),  serum 
bilirubin  and/or  alkaline  phosphatase,  has  been  infrequently  reported  with  Augmentm  The  histologic  findings  on  liver 
biopsy  have  consisted  of  predominantly  cholestatic,  hepatocellular,  or  mixed  cholestatic-hepatocellular  changes  The 
onset  of  signs/symptoms  of  hepatic  dysfunction  may  occur  during  or  several  weeks  after  therapy  has  been  discontin- 
ued The  hepatic  dysfunction,  which  may  be  severe,  is  usually  reversible  On  rare  occasions,  deaths  have  been  report- 
ed (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally  been  cases  asso- 
ciated with  serious  underlying  diseases  or  concomitant  medications  Interstitial  nephritis  and  hematuria  have  been 


reported  rarely  Anemia,  thrombocytopenia,  thrombocytopenic  purpura,  eosmophilia,  leukopenia  and  agranulocytosis 
have  been  reported  during  therapy  witn  penicillins  These  reactions  are  usually  reversible  on  discontinuation  of  therapy 


and  are  believed  to  be  hypersensitivity  phenomena  A slight  thrombocytosis  was  noted  in  less  than  1%  of  the  patients 
treated  with  Augmentin  Reversible  hyperactivity,  agitation,  anxiety,  insomnia,  confusion,  behavioral  changes,  and/or 
dizziness  have  been  reported  rarely 

DOSAGE  AND  ADMINISTRATION 


Since  both  the  Augmentin  250  mg  and  500  mg  tablets  contain  the  same  amount  of  clavulanic  acid  (125  mg. 
as  the  potassium  salt),  2 Augmentin  250  mg  tablets  are  not  equivalent  to  1 Augmentin  500  mg  tablet.  There- 
fore, 2 Augmentin  250  mg  taolets  should  not  be  substituted  for  1 Augmentin  500  mg  tablet. 

Dosage: 

Adults:  The  usual  adult  dose  is  1 Augmentm  500  mg  tablet  every  12  hours  or  1 Augmentm  250  mg  tablet  every  8 hours 
For  more  severe  infections  and  infections  of  the  respiratory  tract,  the  dose  should  be  1 Augmentm  875  mg  tablet  every 
12  hours  or  1 Augmentm  500  mg  tablet  every  8 hours 

Patients  with  impaired  renal  function  do  not  generally  require  a reduction  in  dose  unless  the  impairment  is  severe 
Severely  impaired  patients  with  a glomerular  filtration  rate  of  <30  mL/mmute  should  not  receive  the  875  mg  tablet 
Patients  with  a glomerular  filtration  rate  of  10  to  30  mL/mmute  should  receive  500  mg  or  250  mg  every  12  hours,  depend- 
ing on  the  severity  of  the  infection  Patients  with  a less  than  10  mL/mmute  glomerular  filtration  rate  should  receive  500 
mg  or  250  mg  every  24  hours,  depending  on  severity  of  the  infection 

Hemodialysis  patients  should  receive  500  mg  or  250  mg  every  24  hours  They  should  receive  an  additional  dose  both 
during  and  at  the  end  of  dialysis 

Hepatically  impaired  patients  should  be  dosed  with  caution  and  hepatic  function  monitored  at  regular  intervals  (See 

WARNINGS) 

Padiatric  Patients:  Pediatric  patients  weighing  40  kg  or  more  should  be  dosed  according  to  the  adult  recommenda- 
tions 

Due  to  the  different  amoxicillin  to  clavulanic  acid  ratios  in  the  Augmentin  250  mg  tablet  (250/125)  versus 
the  Augmentin  250  mg  chewable  tablet  (250/62.5),  the  Augmenting  my  tablet  should  not  be  used  until  the 

aiatric  patient  weighs  at  least  40  kg  or  more. 

(inistration:  Augmentm  may  be  taken  without  regard  to  meals,  however,  absorption  of  clavulanate  potassium  is 
enhanced  when  Augmentm  is  administered  at  the  start  of  a meal  To  minimize  the  potential  for  gastrointestinal  intol- 
erance. Augmentin  should  be  taken  at  the  start  of  a meal 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting  the 
criteria  for  Category  I of  the  ArMA  CME  Certificate  and  the 
AMA  Physicians  Recognition  Award.  To  list  Category  I con- 
tinuing medical  education  programs,  please  send  informa- 
tion to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  A Z 8501  3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


August  5-10 — 1996  Comprehensive  Internal  Medicine  Board  Preparation 
Course.  Marriott's  Camelback  Inn.  Scottsdale.  Mon-Sat.  Contact:  Bever- 
lee  Anderson,  (602)  267-5366. 

October  7-10 — Visiting  Fellowships  in  MR1.  University  of  Arizona  College 
of  Medicine  at  the  Biltmore  Advanced  Imaging  Center,  Phoenix. 
Mon-Thurs.  Contact:  (800)  848-4920.  ext  2575. 

October  14-18 — Neuroradiology:  Review1  and  Update.  University  of  Ari- 
zona College  of  Medicine  at  the  Biltmore  Advanced  Imaging  Center. 
Phoenix.  Mon-Fri.  Contact:  (800)  848-4920.  ext  2575. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd.  Phoenix,  AZ 
85013.  (602)246-8901 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center,  Tucson,  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical 
Association.  All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ALLERGY  AND  IMMUNOLOGY 

August  2-4 — A Midsummer  Night’s  Wheeze.  American  College  of  Allergy. 
Asthma  and  Immunology  at  La  Costa  Resort  & Spa,  Carlsbad.  Fri-Sun.  8 
hrs,  $1 1 0-$  1 95.  Contact:  California  Society  of  Allergy  and  Clinical  Im- 
munology, (714)  828-8022. 

CARDIOLOGY 

August  8-10 — Critical  Care  Cardiology.  American  College  of  Cardiology  at 
the  Sheraton  Palace  Hotel,  San  Francisco.  Thurs-Sat.  16.5  hrs.  Contact: 
Registration  Secretary,  Extramural  Programs  Dept,  ACC,  9111  Old 
Georgetown  Rd.  Bethesda,  MD  20814.  (800)  253-4636. 


October  10-12 — Cardiology  Update  1996.  American  College  of  Cardiology 
at  Carmel  Valley  Ranch  Resort.  Thurs-Sat.  12  hrs.  Contact:  Registration 
Secretary.  Extramural  Programs  Dept,  ACC.  9111  Old  Georgetown  Rd.. 
Bethesda.  MD  20814.  (800)  253-4636. 

November  22-24 — Coronary  Heart  Disease  Update.  Medical  Education  Re- 
sources at  Disneyland  Hotel.  Anaheim.  Fri-Sun.  1 1 hrs.  Contact:  Linda 
Main,  Meetings  Coordinator,  Medical  Education  Resources,  1500  W 
Canal  Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-3756. 


DERMATOLOGY 

July  13 — Primary  Care  Dermatology.  UCD  at  Cancer  Center  Auditorium, 
Sacramento.  Sat.  4 hrs,  $50-$60.  Contact:  UCD. 

October  5-9 — 1 1th  Combined  Skin  Pathology  Course  and  Workshop  in 
Dermatopathologv.  UCSD  at  San  Diego  Princess.  Sat- Wed.  37  hrs.  $600. 
Contact:  UCSD. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel.  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

November  2-3 — The  Skin  From  A to  Z:  Tips  on  Practical  Therapy  and 
Office  Techniques.  UCSF.  Sat-Sun.  Contact:  UCSF. 


EMERGENCY  MEDICINE 

October  18-20 — The  Comprehensive  Review  in  Emergency  Medicine  and 
Urgent  Care.  Continuing  Medical  Education  Associates  at  Hyatt  Re- 
gency, La  Jolla.  20  hrs,  $495.  Contact:  Jacqueline  Shiller.  PO  Box  270469, 
San  Diego  92198.  (619)  674-5200. 

October  20-23 — Cellular  Injury  and  Brain  Edema,  1996.  Foundation  for 
Pediatric  and  Laser  Neurosurgery.  Inc,  at  Hyatt  Regency  Hotel,  San  Diego. 
Sun-Wed.  19  hrs,  $350-$400.  Contact:  Hector  E.  James,  MD,  Coordinator, 
Foundation  for  Pediatric  and  Laser  Neurosurgery.  Inc.  7930  Frost  St.  Ste 
304.  San  Diego  92123.  (619)  560-4791. 

October  21-25 — Emergency  Medicine  Symposium  I.  UCSD.  Mon-Fri.  32 
hrs,  $495.  Contact:  UCSD. 

November  11-15 — Emergency  Medicine  Symposium  III  UCSD  at  San 
Diego  Hilton  Beach  and  Tennis  Resort.  Mon-Fri.  32  hrs,  $495.  Contact: 
UCSD. 

December  16-20 — Emergency  Medicine  Symposium  II  UCSD.  Mon-Fri. 
32  hrs,  $495.  Contact:  UCSD. 


FAMILY  PRACTICE/PRIMARY  CARE 

July  8-1 1 — Family  Practice  Board  Review  Course.  UCSF  at  Hotel  Nikko. 
San  Francisco.  Mon-Thurs.  25  hrs,  $425-$475.  Contact:  UCSF. 

August  2-4 — Managing  Respiratory  Diseases.  Medical  Education  Re- 
sources at  Tenaya  Lodge,  Yosemite.  Fri-Sun.  1 1 hrs,  $375.  Contact:  Linda 
Main,  Meetings  Coordinator.  Medical  Education  Resources,  1500  W 
Canal  Court.  Ste  500,  Littleton.  CO  80120-4569.  (800)  421-3756. 

August  2-4 — Cardiology  for  the  Primary  Care  Physician.  Continuing  Med- 
ical Education  Associates  at  Hotel  del  Coronado,  Coronado.  Fri-Sun.  20 
hrs,  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469,  San  Diego  92198. 
(619)674-5200. 

August  5-7 — Dermatology  for  the  Non-Dermatologist.  Continuing  Medical 
Education  Associates  at  Hotel  del  Coronado.  Coronado.  Mon-Wed.  20  hrs, 
$450.  Contact:  Jacqueline  Shiller,  PO  Box  270469.  San  Diego  92198. 
(619)674-5200. 

August  9-11 — Neurology  for  the  Non-Neurologist.  Medical  Education 
Resources  at  Doubletree  Hotel,  Monterey.  Fri-Mon.  1 1 hrs,  $375.  Contact: 
Linda  Main.  Meetings  Coordinator.  Medical  Education  Resources,  1500 
W Canal  Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-3756. 

August  1 1-16 — Essentials  of  Primary  Care:  A Core  Curriculum  for  Prac- 
tice in  the  Managed  Care  Era.  UCSF  at  Resort  at  Squaw  Creek.  North 
Lake  Tahoe.  Sun-Fri.  25  hrs,  $645.  Contact:  UCSF. 

October  9-12 — Semiannual  Wound  Management  Workshop:  For  Pri- 
mary Care  Professionals.  UCSD  at  San  Diego  Hilton  Beach  and  Tennis 
Resort.  Wed-Sat.  17  hrs.  $475.  Contact:  UCSD.  Edith  Bookstein.  (619) 
454-3212. 


(Continued  on  Page  475) 
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October  21-23 — Neurology  and  Outpatient  Psychiatry  in  Primary  Care. 

Continuing  Medical  Education  Associates  at  Hyatt  Regency,  San  Diego. 
20  hrs,  $450.  Contact:  Jacqueline  Shiller.  PO  Box  270469.  San  Diego 
92198.  (619)  674-5200. 


INFECTIOUS  DISEASE 

October  26-November  2 — National  Infectious  Disease  Update  Conference. 
Santa  Rosa  Kaiser  Permanente  Medical  Center  on  the  Sun  Princess  Cruise, 
Western  Caribbean.  Sat-Fri.  7 hrs.  $50-$  100.  Contact:  Infectious  Disease 
Update/SRO,  Kaiser  Permanente  Medical  Center,  401  Bicentennial  Way, 
Santa  Rosa  95403-2192. 

INTERNAL  MEDICINE 

September  19-21— Rheumatology  Board  Review.  UCSF  at  Miyako  Hotel, 
San  Francisco.  Thurs-Sat.  24  hrs.  Contact:  UCSF. 

September  27-October  2 — Internal  Medicine  1996 — Fall  Program. 
Continuing  Medical  Education  Associates  at  Loews  Coronado  Bay  Resort, 
San  Diego.  Fri-Wed.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469, 
San  Diego  92198.  (619)  674-5200. 

September  30-October  4 — Texas  Internal  Medicine  Conference.  UCSD  at 
Westgate  Hotel.  San  Diego.  Mon-Fri.  Contact:  UCSD. 

October  3-4 — Design  and  Methods  of  Clinical  Trials.  UCSF  at  Holiday  Inn, 
Union  Square,  San  Francisco.  Thurs-Fri.  12.5  hrs,  $285-$375.  Contact: 
UCSF. 


NEPHROLOGY 

August  2-8 — 12th  Comprehensive  Nephrology  Review  Course.  UCLA  at 
Miramar  Sheraton  Hotel,  Santa  Monica.  Fri-Thurs.  50  hrs.  $800.  Contact: 
UCLA. 


OCCUPATIONAL  MEDICINE 

August  5-6 — Worker’s  Compensation  Overview/Update.  UC  Berkeley  at 
San  Francisco  Airport  Hilton  Hotel.  Mon-Tues.  12  hrs,  $395.  Contact:  UC 
Berkeley. 

August  8-9 — Ergonomics  Case  Studies:  Techniques  for  Success.  UC 
Berkeley  at  San  Francisco  Airport  Hilton  Hotel.  Thurs-Fri.  13.5  hrs.  $395. 
Contact:  UC  Berkeley. 

December  5-6 — Occupational  Disorders  of  the  Upper  Extremities.  UC 
Berkeley  at  San  Francisco  Airport  Hilton  Hotel.  Thurs-Fri.  Contact:  UC 
Berkeley. 


ONCOLOGY 

October  10-12 — 20th  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  Harbor  Island  Hotel,  San  Diego.  Thurs-Sat.  17  hrs, 
$425-$450.  Contact:  Stevens  Cancer  Center,  Scripps  Memorial  Hospital, 
PO  Box  28,  La  Jolla  92038-0028;  Ruthanne  Crawford,  (619)  626-6794. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1 119. 

(Continued  on  Page  476) 
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A World  With  Trees. . . where  the  trees  you  plant  create  cool  quiet  neighborhoods 


Trees  Make  a 
World  of  Difference" 


ike  a World  of  Differ- 
Between  drab,  barren 
yards,  and  cozy,  sheltered  homes. 

Between  hot,  sunbaked  streets, 
and  cool,  shaded  neighborhoods 
where  bird  songs  fill  the  air. 

Trees  Make  a World  of  Differ- 
ence. Between  smoggy  air  and 
noisy  traffic,  and  clean  air  and 
quiet  places  to  enjoy. 

By  planting  trees,  you  can  in- 
crease the  value  of  your  property 
up  to  1 5%  or  more.  At  the  same 
time,  you'll  make  a personal,  pos- 


itive contribution  to  a better  en- 
vironment. 

The  trees  you  plant  will  remove 
carbon  dioxide  from  the  air,  pro- 
duce oxygen,  and  give  wildlife  a 
home.  And  trees  help  conserve 
energy.  They  can  lower  your 
heating  bills  10-20%,  and  cut 
cooling  costs  15-35%. 

Find  out  how  trees  can  make  a 
world  of  difference  for  you,  and 
your  neighborhood.  For  your 
free  brochure  write;  Trees  For 
America,  The  National  Arbor 
Day  Foundation,  Nebraska  City, 
NE  68410. 


A World  Without  Trees 


The  National 
Arbor  Day  Foundation 
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October  19 — 15th  Annual  Cancer  Memorial  Symposium — Winning 
Strategy  Against  Cancer.  Victor  Valley  Community  Hospital  at  Holiday 
Inn.  Victorville.  Sat.  8 hrs,  $90.  Contact:  Hi  Desert  Joint  Cancer  Program. 
Alice  Williams,  CTR  Victor  Valley  Community  Hospital,  15248  1 1th  St, 
Victorville  92392.  (619)  245-8691.  ext  3432. 


OTOLARYNGOLOGY 

July  5-7 — Current  Concepts  in  Allergy  and  Otolary  ngology  . Children's 
Hospital  at  Le  Meridien  Hotel,  Coronado.  Fri-Sun.  14.5  hrs.  Contact:  Chil- 
dren's Hospital,  Continuing  Medical  Education  Office,  3020  Children's 
Way  (5021 ),  San  Diego  92123.  (619)  576-4072. 

September  14-18 — Temporal  Bone  Surgical  Dissection  Courses.  The 

House  Ear  Institute.  Los  Angeles.  Sat-Wed.  48  hrs.  $1,300.  Contact: 
House  Ear  Institute.  (213)  483-4431,  ext  7079. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel,  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

October  19-23 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute,  Los  Angeles.  Sat-Wed.  48  hrs,  $1,300.  Contact:  House  Ear 
Institute,  (213)  483-4431.  ext  7079. 

November  7-9 — Otolaryngology  Update:  1996.  UCSF  at  Ritz-Carlton  Ho- 
tel. San  Francisco.  Thurs-Sat.  18.5  hrs,  $425.  Contact:  UCSF. 

November  9-13 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute,  Los  Angeles.  Sat-Wed.  48  hrs,  $1,300.  Contact:  House  Ear 
Institute,  (213)  483-4431,  ext  7079 

December  7-1 1 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute,  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact:  House  Ear 
Institute,  (213)  483-4431,  ext  7079. 

January  4-8 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute.  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact:  House  Ear  Insti- 
tute, 2100  W Third  St.  Los  Angeles  90057.  (213)  483-4431.  ext  7079. 


PEDIATRICS 

July  11-13 — Adolescent  Medicine:  A Practical  Course  for  Clinicians. 
UCSD  at  Hilton  Beach  and  Tennis  Resort.  San  Diego.  Thurs-Sat.  15  hrs. 
$350.  Contact:  UCSD. 

July  19-20 — Fourth  Annual  Pediatric  Update.  Stanford  University  at  Lucile 
Packard  Children's  Hospital.  Palo  Alto.  Fri-Sat.  14.5  hrs,  $275-$300.  Con- 
tact: Elinor  Meyer.  CME  Coordinator,  Lucile  Packard  Children's  Hospital. 
725  Welch  Rd,  Palo  Alto  94394.  (415)  497-8554. 

November  9 — Pediatric  Pain  Management  in  Managed  Care  Environ- 
ment. Children's  Hospital  and  Health  Center  at  Coming  Labs  Conference 
Center.  San  Diego.  Sat.  7 hrs,  $85.  Contact:  Children's  Hospital.  Continu- 
ing Medical  Education,  3020  Children's  Way  (5021),  San  Diego  92123. 
(619)576-4072. 

December  7 — Fifteenth  Annual  Binational  Pediatric  Conference.  Chil- 
dren's Hospital  and  Health  Center  at  Mercy  Hospital  Education  Center. 
San  Diego.  Saturday.  5 hrs,  $45.  Contact:  Children's  Hospital.  Continuing 
Medical  Education.  3020  Children's  Way  (5021),  San  Diego.  92123.  (619) 
576-4072. 

January  15-18 — San  Diego  Cerebral  Palsy  Symposium.  Children’s  Hospi- 
tal at  San  Diego  Marriott  Mission  Valley.  Wed-Sat.  21.5  hrs,  $450-$495. 
Contact:  Continuing  Medical  Education.  3020  Children's  Way  (5021).  San 
Diego  92123.  (619)576-4072. 

January  27-31 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children's  Hospital  at  Town  and  Country  Hotel.  San  Diego.  Mon- 
Fri.  30.5  hrs,  $435.  Contact:  Registration  Coordinator,  Center  for  Child  Pro- 
tection. 3020  Children’s  Way  (MC5016),  San  Diego  92123.  (916) 
495-4940. 


PLASTIC  SURGERY 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel.  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 


PSYCHIATRY  AND  NEUROLOGY 

November  2-3 — Neurology  Update.  UCSD  at  Hotel  del  Coronado,  Coron- 
ado. Sat-Sun.  12  hrs.  $350.  Contact:  Ryals  & Associates.  Inc.  PO  Box 
1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

November  8-10 — The  42nd  Annual  Group  Therapy  Sy  mposium.  UCSF  at 
Mark  Hopkins  Hotel.  San  Francisco.  Fri-Sun.  Contact:  UCSF. 


RADIOLOGY 

July  20-25 — Advanced  Imaging  of  the  Spine.  UCSD  at  Hotel  del  Coron- 
ado, Coronado.  Sat-Thurs.  22.5  hrs.  $550.  Contact:  Ryals  & Associates, 
Inc.  PO  Box  1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

August  15-18 — Minimally  Invasive  Therapy  of  the  Brain.  UCSD  at  Ritz- 
Carlton  Hotel.  Marina  del  Rey.  Thurs-Sun.  20  hrs,  $495.  Contact:  Ryals  & 
Associates.  Inc.  PO  Box  1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

October  24-25 — Neuroradiologv  Comprehensive  Review.  UCSD  at  Hotel 
del  Coronado,  Coronado.  Thurs-Fri.  25  hrs.  $550.  Contact:  Ryals  & As- 
sociates, Inc.  PO  Box  1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

October  26-27 — 16th  Annual  Comprehensive  Review  of  Vascular  & In- 
terventional Radiology.  UCSD  at  Hotel  del  Coronado,  Coronado.  Sat- 
Sun.  14  hrs.  $375.  Contact:  Ryals  & Associates.  Inc.  PO  Box  1925. 
Roswell,  GA  30077-1925.  (770)  641-9773. 

October  28-November  1 — 21st  Annual  San  Diego  Postgraduate  Radiology 
Course.  UCSD  at  Hotel  del  Coronado.  Coronado.  Mon-Fri.  27  hrs,  $575. 
Contact:  Ryals  & Associates,  Inc,  PO  Box  1925,  Roswell.  GA  30077- 
1925.  (770)641-9773. 


SURGERY 

July  8-13 — 13th  Superficial  Anatomy  and  Cutaneous  Surgery.  UCSD. 
Mon-Sat.  36  hrs,  $1,395.  Contact:  UCSD. 

August  2-3 — Second  Annual  Surgical  Review  Postgraduate  Course:  Re- 
view of  Lower  Gastrointestinal  and  Breast  Diseases.  UCD  at  David 
Grant  Medical  Center.  Fairfield.  Fri-  Sat.  14  hrs.  $225.  Contact:  UCD. 

August  16-18 — Minimally  Invasive  Therapy  of  the  Brain.  American  As- 
sociation of  Physician  Specialists  at  Ritz-Carlton  Hotel.  Marina  del  Rey. 
Fri-Mon.  15.5  hrs.  $395.  Contact:  Ryals  & Associates,  Inc,  PO  Box  1925. 
Roswell.  GA  30077-1925.  (770)  641-9773. 

January  4-8 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute.  Los  Angeles.  Sat-Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, 2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431.  ext  7079. 


UROLOGY 

October  5-9 — 1 1th  Combined  Skin  Pathlogy  Course  & Workshop  in  Der- 
matopathology.  UCSD  at  San  Diego  Princess.  Sat-Wed.  37  hrs,  $600. 
Contact:  UCSD. 

November  3-7 — VII  World  Meeting  on  Impotence.  American  Urological 
Association  and  UCSF  at  Sheraton  Palace,  San  Francisco.  Mon-Thurs. 
$400-$475.  Contact:  UCSF. 


GENERAL/MULTIDISCIPLINARY 

July  10 — Pre-ACLS  Workshop.  American  Heart  Association  at  San  Lean- 
dro. Wed.  6 hrs.  $50-$70.  Contact:  CPR  Seminars.  (510)  632-6135. 

July  10  and  21 — ACLS  Provider  Course.  American  Heart  Association  at 
San  Francisco.  16  hrs,  $170.  Contact:  CPR  Seminars.  (510)  632-6135 

July  19 — ACLS  Recertification.  American  Heart  Association  at  San  Fran- 
cisco. Fri.  6 hrs,  $100. 

August  8-11 — 38th  Annual  Postgraduate  Refresher  Course — Reading 
Retreat.  USC  at  the  Lodge  at  Koele,  Lanai.  Hawaii.  Fri.  8 hrs,  $100.  Con- 
tact: use. 

August  1 1-21 — 38th  Annual  Postgraduate  Refresher  Course.  USC  at  the 
Maui  Westin  Hotel,  Maui,  and  Marriott  Hotel,  Kauai.  Hawaii.  10  days.  80 
hr,  $640.  Contact:  USC. 

August  17-18 — PALS  Certification.  American  Heart  Association  at  San  Le- 
andro. Sat-Sun.  14  hrs.  $250.  Contact:  CPR  Seminars,  (510)  632-6135. 


(Continued  on  Page  478) 


AN  INVITATION  TO 
SUN  VALLEY 

We  are  pleased  to  extend  you  a cordial 
invitation  to  attend  the  104th  Annual 
Meeting  of  the  Idaho  Medical  Association  in 
the  beautiful  setting  of  Idaho’s  Sun  Valley. 
An  excellent  scientific  session  has  been 
planned  that  should  appeal  to  all  types  of 
physicians— family  practitioners  and 
specialists  alike.  It  should  be  a good 
opportunity  not  only  to  enjoy  beautiful  Sun 
Valley  but  also  to  receive  6 credit  hours  of 
Category  I CME. 

DAVID  ANDERSON.  MD,  PRESIDENT 
IDAHO  MEDICAL  ASSOCIATION 


FACULTY 

THOMAS  M.  VOGT,  MD,  MPH,  Senior  Investigator, 
Epidemiology  and  Program  Director,  Epidemiology  and 
Disease  Prevention,  Center  for  Health  Research,  Kaiser 
Permanente,  Northwest  Region,  Portland,  Oregon 
HANS  B,  SIEBURG,  MD,  PhD,  Head,  Laboratory  for  Biological 
Informatics  and  Theoretical  Medicine,  Assistant  Adj. 

Professor,  Department  of  Psychiatry,  University  of  California, 
La  Jolla,  California 

JESSE  GREENBLATT,  MD,  MPH,  State  Epidemiologist,  State 
of  Idaho,  Department  of  Health  and  Welfare,  Boise,  Idaho 

N.  LEE  SMITH,  MD,  Associate  Professor  of  Medicine 
(Clinical),  Department  of  Internal  Medicine,  University  of  Utah 
School  of  Medicine,  Salt  Lake  City,  Utah 
JAMES  BLACKMAN,  MD,  Idaho  Clinical  Coordinator,  Wami 
(Idaho,  Center  for  Clinical  Medical  Education),  University  of 
Washington  School  of  Medicine 


SCIENTIFIC  SESSION 


Friday,  July  26, 1996 

7:30  am  Technical  Exhibits  Open 

Continental  Breakfast 

8:15  am  Welcome — David  Anderson,  MD 

Idaho  Medical  Association,  President 

8:30-9:30  am  “Prevention  in  Clinical  Practice:  The 
Need  For  A New  Paradigm” 

Tom  Vogt,  MD 

9:30  am  Recess  to  View  Exhibits 


10:00-noon 


12:00-1:30  pm 


1:30-2:30  pm 


“Internet  101: 

A First  Ride  on  the  Infobahn” 
“Medicine  in  Cyberspace" 
Hans  Sieburg,  MD 


Alliance  Luncheon 
(Spouses  Welcome) 

Speaker:  Congressman  Mike  Crapo 
(Invited) 


“Emerging  Infectious  Diseases  in  Idaho” 
Jesse  Greenblatt,  MD 


2:30-3:30  pm  “The  Medical  Importance  and 
Management  of  Obesity” 

N.  Lee  Smith,  MD 


3:30  pm  Break 
3:45-4:45  pm  “Diseases  of  Antiquity" 
James  Blackman,  MD 


Saturday,  July  27, 1996 

10:00  am  Raymond  D.  Strother 

Political  Consultant,  Washington  D.C. 


FOR  MORE  INFORMATION  CALL  THE 
IDAHO  MEDICAL  ASSOCIATION  AT 
208-344-7888 
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August  19  and  22 — ACLS  Instructor  Training.  American  Heart  Association 
at  San  Leandro.  Mon  and  Thurs.  10  hrs,  $195.  Contact:  CPR  Seminars, 
(510)  632-6135. 

September  12  and  19 — Arrhythmia  Recognition.  American  Heart  Associa- 
tion at  San  Leandro.  Thurs.  10  hrs,  $120.  Contact:  CPR  Seminars,  (510) 
632-6135. 

September  16.  18,  24,  26 — CLS  Provider  Training.  American  Heart  Asso- 
ciation at  San  Leandro.  Mon  and  Wed.  Tues  and  Thurs.  16  hrs,  $170.  Con- 
tact: CPR  Seminars.  (510)  632-6135. 

October  18 — ACLS  Recertification.  American  Heart  Association  at  San 
Francisco.  Fri.  6 hrs,  $100.  Contact:  CPR  Seminars,  (510)  632-6135. 

October  19-20 — ACLS  Provider.  American  Heart  Association  at  San  Fran- 
cisco. Sat-Sun.  16  hrs,  $170.  Contact:  CPR  Seminars,  (510)  632-6135. 

October  29-31 — ABC’s  Second  Annual  Telemedicine  and  Telehealth  Con- 
ference. UCD  at  Anaheim  Convention  Center.  Tues-Thurs.  $450-$550. 
Contact:  UCD,  (800)  829-3400. 

December  12-14 — Diagnosis  and  Treatment  of  Back  Pain — The  Next  Level. 

St  Mary's  Hospital  at  Stanford  Court  Hotel,  San  Francisco.  Thurs-Sat.  Con- 
tact: Aubrey  A.  Swartz,  MD,  American  Back  Society.  St  Joseph's  Profes- 
sional Center,  2647  E 14th  St,  Ste  401,  Oakland  94601.  (510)  536-9929. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800) 
882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


July  14-19 — 32nd  Annual  Internal  Medicine  Program  University  of  Col- 
orado at  YMCA  of  the  Rockies,  Estes  Park.  Sun-Fri.  Contact:  U of  Colo. 

July  22-26 — Renal  Disease  and  Electrolyte  Disorders.  University  of  Col- 
orado at  Given  Institute,  Aspen.  Mon-Fri.  Contact:  U of  Colo. 

July  26-27 — Adenocarcinoma  of  the  Prostate.  University  of  Colorado 
Health  Sciences  Center  at  Denver.  Fri-Sat.  Contact:  U of  Colo. 

July  31 -August  3 — Musculoskeletal  Infection  Society  Open  Annual  Scien- 
tific Meeting.  University  of  Colorado  Health  Sciences  Center  at  Snow- 
mass  Village,  Snowmass.  Wed-Sat.  Contact:  U of  Colo. 

August  4-9 — 21st  Annual  Primary  Musculoskeletal  Care  Conference. 

University  of  Colorado  Health  Sciences  Center  at  Breckenridge.  Sun-Fri. 
Contact:  U of  Colo. 

August  8-1 1 — Sixth  Annual  CME  Conference:  Women  Physicians  Finding 
a Balance,  “Keeping  the  Spark  Alive.”  Rose  Medical  Center  at  Marriott 
Mountain  Resort,  Vail.  Thurs-Sun.  Contact:  Ann  Wilcox,  Rose  Medical 
Center  Physician  Support  Services,  (800)  525-1253  or  (303)  770-2220. 

August  1 1-13 — First  Annual  Aspen  Brain  TUmor  Symposium.  University 
of  Colorado  at  Given  Institute.  Aspen.  Contact:  U of  Colo. 

September  18-21 — Enhancing  Quality  and  Value  in  Cardiovascular  Care. 

University  of  Colorado  Health  Sciences  Center  at  Vail.  Thurs-Sat.  Contact: 
U of  Colo. 

October  28-November  1 — 42nd  Annual  Family  Practice  Review  (Repeat 
of  June  program).  University  of  Colorado  Health  Sciences  Center  at  Den- 
ver. Mon-Fri.  Contact:  U of  Colo. 


December  6-7 — 5th  Update  in  Infectious  Disease:  Bugs  and  Drugs  in  the 
’90s.  University  of  Colorado  Health  Sciences  Center  at  Denver.  Fri-Sat. 
Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospital  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Pow- 
ell. (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine. 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 


July  24-27 — Idaho  Medical  Association  Annual  Meeting.  Sun  Valley.  Con- 
tact: IMA,  305  W Jefferson,  PO  Box  2668,  Boise  83701.  (208)  344-7888. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
requirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is 
subject  to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


July  8-11 — 39th  Ruidoso  Family  Practice  Seminar.  Inn  of  the  Mountain 
Gods.  Ruidoso.  Mon-Thurs.  Contact:  Ann  Woodrow,  CAE,  NMAFP,  2309 
Renard  SE,  Albuquerque  87106.  (505)  243-4560. 

July  1 1-14 — New  Choices,  New  Challenges,  Psychopharmacology  in  the 
Primary  Care  Setting.  La  Fonda  Hotel,  Santa  Fe.  Thurs-Sun.  Contact: 
Lovelace  Health  Systems,  National  Seminar  Coordinator.  5400  Gibson 
SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262-3468.  FAX  (505) 
262-3194. 

July  24-28 — Podiatric  Surgical  Seminar.  Hotel  Santa  Fe,  Santa  Fe.  Wed- 
Thurs.  Contact:  Lovelace  Health  Systems,  National  Seminar  Coordinator, 
5400  Gibson  SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262- 
3468.  FAX  (505)  262-3194. 

July  26-28 — How  to  Diagnose  and  Treat  Arrhythmias  for  the  Primary 
Care  Physician.  Eldorado  Hotel,  Santa  Fe.  Fri-Sun.  Contact:  Megan 
Slane,  Course  Coordinator,  New  Mexico  Heart  Institute,  1001  Coal  Ave 
SE,  Albuquerque  87106.  (505)  841-1000;  (800)  715-6644.  FAX  (505) 
224-7085. 

August  2-4 — Practical  Pediatrics.  La  Fonda  Hotel,  Santa  Fe.  Fri-Sun.  Con- 
tact: Lovelace  Health  Systems,  National  Seminar  Coordinator,  5400  Gib- 
son SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505)  262-3468.  FAX 
(505)262-3194. 
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The  Western  journal  of  Medicine  and  the  California  Medical 
Association  Foundation  would  like  to  acknowledge  and 
thank  Kouichi  R.  Tanaka,  MD,  and  the  Governors  of  the 
California  Chapter  of  the  American  College  of  Physicians  for 
their  generous  donation  to  the  CMA  Foundation's  "Western 
journal  of  Medicine — New  Directions  Fund." 


A special  welcome  to  all  Associate  Members  of  the  California 
Chapter  of  the  American  College  of  Physicians. 

Faith  T.  Fitzgerald,  MD,  MACP 
Governor-elect,  Northern  California 

Stewart  Dadmun,  MD,  FACP 
Interim  Governor,  Southern  California  Region  III 

Douglas  R.  Hegstad,  MD,  FACP 
Governor,  Southern  California  Region  II 

James  R.  Klinenberg,  MD,  FACP 
Governor-elect,  Southern  California  Region  I 

Keith  I.  Marton,  MD,  FACP 
Governor,  Northern  California 

Kouichi  R.  Tanaka,  MD,  FACP 
Governor,  Southern  California  Region  I 

Since  education  of  physicians  is  one  of  our  highest  priorities,  we 
hope  that  you  will  participate  in  the  activities  of  your  Region  and 
other  Regions  of  the  California  Chapter  as  well  as  the  Annual 
Session  of  the  American  College  of  Physicians. 


To  make  a tax-deductible  donation  to  the  "W|M  New  Directions  Fund"  or  for  more 
information  about  the  CMA  Foundation,  please  write  to  the  California  Medical  Association 
Foundation,  PO  Box  7690,  San  Francisco,  CA  94120-7690  or  call  415.882.3333. 


FREE  fiW  MEMBERSHIP!* 

Our  medical  profession  needs  to  strengthen  by  joining 
together  as  one  voice.  The  California  Medical 
Association  recognizes  this  and  is  restructuring  to  become 
more  responsive  to  physicians  and  patients. 

It’s  up  to  CMA  members  to  tell  other  physicians  why  they 
need  to  join.  You  already  know  why  being  a CMA  member 
is  important.  Tell  your  colleagues  who  have  not  yet  joined. 

* Recruit  five  or  more  new  members,  and  your  next  year’s 
dues  will  be  free! 

Just  think  ...  All  the  CMA  advantages  and  No  Dues! 

CMA ’s  value  is  demonstrated  through: 

■ California  Advantage  Inc.,  our  new  managed  care  organization,  created  by  CMA  physicians 
for  CMA  physicians  and  their  patients. 

■ Sponsoring  and  gaining  passage  of  aggressive  managed  care  reforms  for  physicians  and 
patients. 

■ Successful  advocacy  through  the  courts,  including  returning  $2.5  billion  improperly  taken 
from  your  medical  license  fees. 


Begin  recruiting  today.  A free  year's  membership 
for  referring  five  new  members  is  our  thank-you  gift! 


To  receive  additional  membership  information  and  applications  for  your  solicitations,  contact  your 
local  county  medical  society: 


Alameda-Contra  Costa  Medical  Association  — (510)  654-5383 
Butte-Glenn  Medical  Society — (916)  342-4296 
Fresno-Madera  Medical  Society  — (209)  224-4224 
Humboldt-Del  Norte  Medical  Society  — (707)  442-2367 
Imperial  County  Medical  Society  — (619)  337-5807 
Inyo-Mono  County  Medical  Society  — (619)  872-1780 
Kern  County  Medical  Society  — (805)  325-9025 
Kings  County  Medical  Society  — (209)  582-6793 
Lassen-Plumas-Modoc-Sierra  County  Med.  Soc.  — (916)  258-41  16 
Los  Angeles  County  Medical  Association  — (213)  483-1  58 1 
Marin  Medical  Society — (415)  924-3891 
Mendocino-Lake  County  Medical  Society  — (707)  462-1694 
Merced-Mariposa  Medical  Society  — (209)  723-2976 
Monterey  County  Medical  Society  — (408)  455-1  833 
Napa  County  Medical  Society  — (707)  255-3622 
Orange  County  Medical  Association  — (714)  978-1  160 
Placer-Nevada  County  Medical  Society  — (916)  885-3951 
Riverside  County  Medical  Association  — (909)  686-3342 
Sacramento-El  Dorado  Medical  Society  — (916)  452-2671 
San  Benito  County  Medical  Society  — (408)  637-571  1 


San  Bernardino  County  Medical  Society  — (909)  825-6526 
San  Diego  County  Medical  Society  — (619)  565-8888 
San  Francisco  Medical  Society  — (415)  561-0850 
San  Joaquin  County  Medical  Society  — (209)  948-1334 
San  Luis  Obispo  County  Medical  Society  — (805)  544-3020 
San  Mateo  County  Medical  Association  — (415)  342-0262 
Santa  Barbara  County  Medical  Society  — (805)  683-5333 
Santa  Clara  County  Medical  Association  — (408)  998-8850 
Santa  Cruz  County  Medical  Society  — (408)  688-6404 
Shasta-Trinity  County  Medical  Society  — (916)  241-6834 
Siskiyou  County  Medical  Society — (916)  926-3171 
Solano  County  Medical  Society  — (707)  425-7267 
Sonoma  County  Medical  Association  — (707)  525-4319 
Stanislaus  Medical  Society  — (209)  527-1704 
Tehama  County  Medical  Society  — (916)  529-4362 
Tulare  County  Medical  Society  — (209)  627-2262 
Tuolumne  County  Medical  Society  — (209)  532-4843 
Ventura  County  Medical  Society  — (805)  656-3407 
Yolo  County  Medical  Society  — (916)  753-3000 
Yuba-Sutter-Colusa  Cnty  Medical  Society — (916)  673-6894 


California  Medical  Association,  P.O.  Box  7690,  San  Francisco,  CA  94120-7690  • (415)  541-0900 


Article 


481 


Human  T-Lymphotropic  Virus  Type  II 
Seroprevalence  Among  Emergency 
Department  and  Clinic  Patients 

DANIEL  ACRANOFF,  MD;  KAREN  VARNEY;  HASSAN  KHAYAM-BASHI,  PhD;  and 
EDWARD  L.  MURPHY,  MD,  MPH,  San  Francisco,  California 

To  determine  the  seroprevalence  of  human  T-lymphotropic  virus  types  I and  II  (HTLV-I  and  HTLV-II) 
among  emergency  department  and  clinic  patients  at  a San  Francisco,  California,  hospital,  consecutive 
patients  from  4 outpatient  settings — emergency  department,  medical  clinic,  antenatal  clinic,  and 
neighborhood  health  centers — were  tested  for  antibody  to  1 of  the  viruses  using  an  enzyme-linked 
immunosorbent  assay  and  Western  blot  test.  Of  4,019  patients,  169  (4.2%)  had  antibody  to  HTLV-I  or 
-II;  the  seroprevalence  of  HTLV-II  (3.5%)  was  greater  than  that  of  HTLV-I  (0.7%).  Seroprevalence  for 
HTLV-II  was  highest  in  the  emergency  department  (6.9%)  and  neighborhood  clinics  (3.9%)  and  in 
those  aged  30  to  59  years  (5.9%).  Crude  HTLV-II  prevalence  was  higher  in  men  (5.2%)  than  in  women 
(2.2%),  but  sex  was  not  an  independent  risk  factor  after  age  and  location  were  controlled  for.  This 
study  showed  a higher  seroprevalence  of  HTLV-I  and  HTLV-II  among  outpatients  than  did  previous 
studies,  probably  because  of  a high  proportion  of  injection-drug  users.  In  view  of  the  recent  descrip- 
tion of  HTLV-ll-associated  myelopathy,  studies  of  neurologic  disease  in  this  population  may  be  war- 
ranted. HTLV-II  should  be  included  in  the  list  of  occupationally  transmitted  infections  for  hospitals 
with  many  injection-drug-using  patients. 

(Agranoff  D,  Varney  K,  Khayam-Bashi  H,  Murphy  EL:  Human  T-lymphotropic  virus  type  II  seroprevalence  among  emer- 
gency department  and  clinic  patients.  West  J Med  1 996;  1 64:481  -485) 


Human  T-lymphotropic  virus  types  I and  II  (HTLV-I 
and  HTLV-II)  are  human  retroviruses  sharing  ap- 
proximately 60%  nucleotide  homology.  There  is  strong 
evidence  that  HTLV-I  is  the  etiologic  agent  in  adult  T-cell 
leukemia1'3  and  in  HTLV-I-associated  myelopathy,  a 
chronic  demyelinating  neurologic  disease.4  There  is  re- 
cent evidence  that  HTLV-II  is  also  associated  with  a 
myelopathy  similar  to  HTLV-I-associated  myelopathy.5'7 
Infection  with  HTLV-I  is  endemic  in  areas  of  southern 
Japan,  sub-Saharan  Africa,  the  Caribbean  basin,  and  the 
southeastern  United  States;  the  country-specific  incidence 
rates  of  adult  T-cell  leukemia  and  HTLV-I-associated 
myelopathy  show  a similar  geographic  distribution.  In  the 
United  States,  the  combined  prevalence  of  HTLV-I  and 
-II  infection  among  volunteer  blood  donors  has  been  found 
to  be  0.02%  to  0.04%, 8 and  the  risk  factors  for  HTLV-I  in- 
fection are  a relevant  ancestry  or  sexual  contact  with  per- 
sons from  endemic  areas.  Half  to  two  thirds  of  cases  of 
HTLV  infection  in  the  United  States,  however,  have  been 
attributed  to  HTLV-II,910  and  the  principal  risk  factors  in 
this  case  are  injection-drug  use,9'13  sexual  contact  with  an 
injection-drug  user,  and  Native  American  ethnicity.14'17 


A few  studies  have  examined  the  prevalence  of  HTLV 
infection  among  emergency  department  patients  in  sev- 
eral US  cities,  motivated  in  part  by  the  possible  risks 
posed  to  emergency  department  staff.  Prevalence  rates  of 
1%  to  2%  for  HTLV-I  and  -II  have  been  reported,18'20  and 
associations  with  known  risk  factors  have  been  con- 
firmed. There  are  few  data  on  other  outpatient  subgroups, 
however.  In  this  study  we  measured  the  prevalence  of 
HTLV  seropositivity  in  outpatients  in  emergency  depart- 
ments and  medical,  antenatal,  and  community  clinics  at  a 
large  public  hospital  in  San  Francisco,  California.  The  in- 
tention was  to  obtain  baseline  epidemiologic  data  on  sero- 
prevalence among  different  patient  subgroups  to  help 
direct  the  focus  of  future,  more  in-depth  studies. 

Patients  and  Methods 

Subjects  and  Specimens 

Between  June  1989  and  November  1990,  we  studied 
patients  at  four  types  of  outpatient  departments  associated 
with  San  Francisco  General  Hospital  Medical  Center, 
namely  the  emergency  department,  general  medical 
clinic,  antenatal  clinic,  and  two  neighborhood  health  cen- 


From  the  Department  of  Laboratory  Medicine.  University  of  California,  San  Francisco  (UCSF),  and  San  Francisco  General  Hospital  Medical  Center.  Dr  Agranoff  is 
currently  affiliated  with  St  George's  Hospital,  London,  England. 

This  work  was  supported  in  part  by  Academic  Senate  and  Research  Evaluation  and  Allocation  Committee  grants  from  UCSF  and  by  the  Charles  E.  Culpeper  Founda- 
tion. Dr  Murphy  is  a Charles  E.  Culpeper  Medical  Scholar. 

Reprint  requests  to  Edward  L.  Murphy.  MD,  MPH.  Dept  of  Laboratory  Medicine,  UCSF,  Box  0884,  San  Francisco,  CA  94143-0884. 
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ABBREVIATIONS  USED  IN  TEXT 

ELISA  = enzyme-linked  immunosorbent  assay 
HTLV-I.  -II  = human  T-lyniphotropic  virus  types  I,  II 


ters.  Residual  serum  or  plasma  specimens  that  had  been 
drawn  initially  for  a specific  medical  indication  were  col- 
lected sequentially  from  the  clinical  laboratory  of  the  hos- 
pital. Collection  continued  until  about  1,000  specimens  had 
been  obtained  from  each  location.  Only  information  avail- 
able on  the  specimen  label,  namely,  age,  sex,  hospital  num- 
ber, and  clinic  of  origin,  was  recorded.  Duplicate  specimens 
from  the  same  patient  were  discarded  by  culling  repeat  hos- 
pital numbers.  We  did  not  gather  data  on  the  proportion  of 
patients  at  each  clinic  who  had  blood  specimens  drawn. 
The  study  protocol  was  approved  by  the  University  of  Cal- 
ifornia, San  Francisco,  Committee  on  Human  Research. 

Serologic  Testing 

Serum  from  each  specimen  was  tested  with  an  HTLV- 
1 enzyme-linked  immunosorbent  assay  (ELISA;  DuPont. 
Wilmington,  Delaware).  A lower  ELISA  cutoff  threshold 
of  0.7  times  the  manufacturer’s  recommended  cutoff  was 
used  to  enhance  the  sensitivity  of  the  assay  for  cross-re- 
active  HTLV-II  antibody,  as  recommended  elsewhere.21 
Reactive  specimens  were  retested  in  duplicate.  Those 
with  at  least  two  out  of  three  positive  results  on  ELISA 
were  then  tested  using  a Western  blot  containing  HTLV-I 
whole  virus  lysate  plus  recombinant  HTLV-I  p21  enve- 
lope protein  (Cambridge  Biotech,  Rockville,  Maryland). 
This  Western  blot  has  a sensitivity  of  97.4%  and  a speci- 
ficity of  97. 5%.22  A patient’s  serologic  status  was  defined 
on  the  basis  of  the  Western  blot  using  the  following  crite- 
ria: p21env  or  gp46  plus  pi 9 or  p24  is  seropositive;  any 
bands  less  than  the  above  criteria  were  classified  as 
seroindeterminate;  no  Western  blot  bands  were  consid- 
ered seronegative.  A qualitative  assessment  of  viral  type 
was  based  on  the  relative  intensities  of  the  p 1 9 and  p24 
bands,2-’  namely,  p 1 9 of  equal  or  stronger  intensity  than 
the  p24  band  equals  HTLV-I;  a p 1 9 band  of  weaker  inten- 
sity than  the  p24  band  equals  HTLV-II. 

Data  Analysis 

Univariate  and  stratified  frequencies  were  computed 
using  a standard  statistical  package  (SAS-PC  version  6.4, 


Cary,  North  Carolina).  A logistic  regression  analysis  us- 
ing the  SAS  PROC  LOGIST  function  was  done  to  esti- 
mate independent  odds  ratios  for  the  various  predictors  of 
HTLV  seropositivity. 

Results 

A total  of  4,019  specimens  was  obtained,  of  which  66 
lacked  data  on  sex,  60  lacked  data  on  age,  and  1 lacked 
data  on  location.  There  were  1,686  (42.7%)  males  and 
2,267  (57.3%)  females,  with  mean  ages  of  44.8  years  and 
38.5  years,  respectively  (Table  1).  Patients  attending  the 
medical  outpatient  clinic  were  generally  older  than  those  in 
the  neighborhood  clinics  or  the  emergency  department, 
whereas  those  attending  the  antenatal  clinic  were  the 
youngest.  Women  predominated  in  the  antenatal  clinic, 
men  in  the  emergency  department,  and  the  medical  clinic 
and  neighborhood  clinics  had  more  equal  sex  distributions. 

Of  4,019  patients,  169  (4.2%)  had  Western  blot  results 
positive  for  HTLV-I  or  -II,  and  35  (0.9%)  were  seroinde- 
terminate on  the  Western  blot  test.  Of  specimens  with 
ELISA  reactivity  greater  than  the  manufacturer’s  cutoff. 
89.1%  were  subsequently  found  to  be  positive  on  Western 
blot  compared  with  66.7%  of  specimens  with  optical  den- 
sities between  0.7  and  1 times  the  cutoff.  Most  positive 
specimens  were  reactive  to  several  viral  proteins;  only 
eight  positive  specimens  had  a p21env/p24-only  pattern, 
and  none  had  a p21env/pl9-only  pattern.  According  to  the 
intensity  of  the  pi  9 and  p24  Western  blot  bands,  28  (0.7%) 
had  HTLV-I  antibody  whereas  141  (3.5%)  had  HTLV-II 
antibody,  giving  a ratio  of  HTLV-II  to  HTLV-I  of  4.9:1. 
Polymerase  chain  reaction  analysis  was  subsequently  done 
on  1 1 randomly  selected  HTLV-I-  or  -II-seropositive 
specimens  from  the  same  population.  Lysates  of  periph- 
eral blood  mononuclear  cells  were  amplified  with  primers 
to  the  common  pol  region  of  both  HTLV  types,  followed 
by  hybridization  with  probes  to  type-specific  sequences 
within  the  amplified  regions.  One  specimen  hybridized  to 
HTLV-I  sequences,  eight  to  HTLV-II  sequences,  and  two 
to  both  HTLV-I  and  -II  probes,  suggesting  either  cross-re- 
activity or  coinfection  with  both  HTLV  types.  All  hy- 
bridization signals  were  strong. 

Seroprevalence  for  both  viruses  was  higher  among 
men:  0.9%  for  HTLV-I  and  5.2%  for  HTLV-II,  compared 
with  0.5%  and  2.2%  in  women,  respectively.  Figure  1 
shows  HTLV-I  and  -II  seroprevalence  by  age  and  sex.  The 


TABLE  1 .—Study  Population  by  Clinic* *  and  Sexf 


Men Women 

Clinic  No.  Mean  Age,  yr  (SD)f  No.  Mean  Age  yr,  (5D)f 

Antenatal  clinic 1 22  (-)  1,012  28.3  (8.8) 

Medical  dinic 533  49.9  (15.6)  508  52.2  (14.9) 

Neighborhood  clinics  373  49.0  (17.3)  492  44.9  (18.0) 

Emergency  department 779  39.2  (14.5)  254  39.7  (17.8) 

All  subjects 1,686  44.8  (16.3)  2,267  38.5  (16.9) 

SD  = standard  deviation 


*Clinic  location  was  missing  on  1 subject. 
tSex  information  was  missing  on  66  subjects. 

fMissing  ages  on  60  subjects  were  excluded  from  the  calculation  of  the  means. 
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Figure  1, — The  graph  shows  the  age-  and  sex-specific  seroprevalence  of  human  T-lymphotropic 
virus  types  II  (HTLV-II)  and  I (HTLV-I)  among  emergency  department  and  clinic  patients  in  San 
Francisco,  California.  The  number  of  subjects  in  each  age  and  sex  subgroup  is  indicated  across 
the  bottom  of  the  figure. 


seroprevalence  for  HTLV-II  was  low  in  the  youngest  and 
oldest  age  groups,  but  reached  maximum  levels  in  the  40- 
to  49-year  age  group  for  men  and  perhaps  slightly 
younger  for  women.  Most  of  the  cases  of  infection  were 
accounted  for  by  the  age  groups  between  30  and  59  years. 
The  seroprevalence  of  HTLV-I  followed  a similar  pattern, 
but  with  lower  absolute  values. 

The  highest  prevalence  of  HTLV-II  infection  was 
found  among  emergency  department  patients  (6.9%),  fol- 
lowed by  the  neighborhood  (3.9%)  and  medical  (2.3%) 
clinics  (Table  2).  Only  0.9%  of  those  attending  the  ante- 
natal clinic  were  seropositive  for  HTLV-II.  To  look  more 
closely  at  the  emergency  department  and  neighborhood 
clinic  populations,  in  which  the  highest  prevalences  oc- 
cur, the  data  from  these  two  locations  were  stratified  by 
age  and  sex  (Figure  2).  As  in  the  overall  results,  the  high- 


TABLE  2.— Human  T-Lymphotrophic  Virus  Types  I and  II 
(HTLV-I  and  -II)  Seroprevalence  by  Type  of  Outpatient  Facility 


Patients 

Location 

No. 

No.  Seropositive  (%) 
HTLV-I  HTLV-II 

Emergency  department 

1,038 

13(1.3) 

72  (6.9) 

Neighborhood  clinic . . . 

922 

8 (0.9) 

36(3.9) 

Medical  clinic 

1,044 

5 (0.5) 

24(2.3) 

Antenatal  clinic 

1,014 

2(0.2) 

9 (0.9) 

All  subjects 

4,018* 

28  (0.7) 

141  (3.5) 

'Data  on  type  of  facility  were 

missing  for  1 subject. 

est  age-specific  prevalence  of  HTLV-II  infection  occurred 
in  the  30-  to  59-year  age  group  in  both  the  emergency  de- 
partment (10%)  and  in  the  neighborhood  clinic  (6.8%). 
Within  the  30-  to  59-year  age  group,  HTLV-II  seropositiv- 
ity  was  significantly  higher  among  women  attending  the 
emergency  departments  than  among  those  attending  the 
neighborhood  clinics  (12%  versus  5.3%,  x2  = 5.42,  de- 
grees of  freedom  [df\  = 1,  P < .02  ) while  for  men  there 
was  little  difference  (9.3%  versus  8.5%,  x2  = 0. 15,  df  - 1, 


TABLE  3—  Independent  Risk  Factors  for  Human  T-Lymphotrophic 
Virus  Types  I and  II  (HTLV-I  and  -II)  Seropositivity  as 
Determined  by  Logistic  Regression  Analysis 


HTLV-I 

HTLV-II 

Variable 

Odds  Patio  95%  Cl 

Odds  Ratic 

95%  Cl 

Age,  yr 

<30 

..1.0 

- 

1.0 

- 

30-59  

..5.6 

(1.3,  24.6) 

10.1 

(4.4,  23.2) 

>60 

..1.5 

(0.2,11.3) 

1.7 

(0.6,  5.2) 

Sex 

Male 

..1.0 

- 

1.0 

- 

Female 

..1.1 

(0.5,  2.6) 

0.8 

(0.6, 1.3) 

Location 

Medical  clinic 

..1.0 

- 

1.0 

- 

Emergency 

department 

..3.0 

(1.0,  8.9) 

3.0 

(1.9,  5.0) 

Neighborhood  clinic 

..1.6 

(0.5,  5.4) 

2.1 

(1.2,  3.5) 

Antenatal  clinic 

..0.6 

(0.1, 3.3) 

0.7 

(0.3, 1.5) 

Cl  = confidence  interval 
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Figure  2. — The  graphs  show  age-  and  sex-specific  seroprevalence 
of  human  T-lymphotropic  virus  type  II  (HTLV-II)  for  the  2 locations 
with  the  highest  prevalence  within  the  study,  namely,  emergency 
department  patients  (A)  and  patients  at  2 neighborhood  health 
clinics  affiliated  with  the  same  hospital  (B). 

P < .5).  Estimates  of  age,  sex.  and  clinic-specific  HTLV-I 
seroprevalence  were  less  stable  because  of  a lower  over- 
all prevalence,  but  a similar  concentration  of  seropositive 
tests  within  30-  to  59-year-old  emergency  department  pa- 
tients was  seen. 

To  obtain  unbiased  estimates  of  the  risk  associated 
with  each  variable  under  study,  we  did  a logistic  regres- 
sion analysis  (Table  3).  Being  between  30  and  59  years 
old  and  being  a patient  in  the  emergency  department  or 
neighborhood  clinic  were  significantly  associated  with 
HTLV-II  infection,  but  gender  was  not.  The  risk  associ- 
ated with  HTLV-I  infection  differed  in  that  neighborhood 
clinic  attendance  was  not  associated  with  seropositivity. 

Discussion 

In  this  study  we  tested  surplus  blood  specimens  from 
four  types  of  outpatient  facilities  to  gain  an  impression  of 
HTLV-I  and  -II  seroprevalence  among  San  Francisco  out- 
patients and  to  determine  the  relative  prevalence  of  the 
two  viruses.  The  latter  distinction  is  important  because 
HTLV-I  is  associated  with  two  important  diseases — adult 
T-cell  leukemia  and  HTLV-I-associated  myelopathy— 
with  lifetime  risks  of  4%24  and  0.24  to  2.4, 25-26  respectively. 
Infection  with  HTLV-II  may  also  be  associated  with 


HTLV-I-associated  myelopathy,  although  at  a lower 
prevalence  per  seropositive  patients  than  for  HTLV-I.2'’ 

Three  previous  studies  have  looked  at  HTLV-1  and  -II 
infection  among  emergency  department  patients.  These 
earlier  studies  revealed  prevalences  of  1.1%  in  Balti- 
more,18 2.1%  in  Detroit,19  and  2%  in  California,20  although 
in  the  California  study  ten  emergency  departments  in  dif- 
ferent parts  of  the  state  were  examined,  with  prevalence 
rates  varying  between  0%  and  4%.  This  variation  presum- 
ably reflects  the  relative  representation  of  factors  associ- 
ated with  HTLV-II  infection,  such  as  injection-drug  use 
and  ethnicity,  at  each  location.  These  prevalence  rates  are 
some  50  to  200  times  greater  than  the  2.5  per  10,000 
HTLV-I  and  -II  seroprevalence  among  random  blood 
donors  in  the  United  States,8  although  it  should  be  noted 
that  the  latter  represent  a self-selected  group  that  is  prob- 
ably less  likely  to  be  infected  than  other  sections  of  the 
community. 

Our  study,  on  the  other  hand,  has  shown  a markedly 
higher  combined  HTLV-I  and  -II  seroprevalence  than  has 
hitherto  been  recorded  in  an  emergency  department  pop- 
ulation (8.2%),  of  which  almost  five  sixths  was  attribut- 
able to  HTLV-II.  It  seems  unlikely  that  our  sampling 
method  could  have  been  more  biased  than  those  of  previ- 
ous studies  because  we  sampled  consecutively  and  ex- 
cluded duplicate  specimens.  It  is  also  possible  that  our 
serologic  testing  was  more  sensitive,  especially  because 
we  specifically  used  a lower  ELISA  cutoff  than  recom- 
mended by  the  manufacturer.  On  the  other  hand,  our 
prevalence  estimate  for  HTLV-II  may  be  falsely  low  be- 
cause we  differentiated  HTLV-II  from  HTLV-I  based  on 
the  HTLV-I  Western  blot  pattern  rather  than  by  using 
type-specific  reagents  that  have  since  become  available. 
The  most  probable  explanation  for  our  findings  is  that  our 
emergency  department  (and  neighborhood  clinic)  popula- 
tions included  a higher  proportion  of  persons  with  injec- 
tion-drug use  or  other  high-risk  behaviors  than  the  other 
studies.  The  demographic  correlates  of  HTLV-II  seropos- 
itivity that  we  observed  are  similar  to  those  seen  in  stud- 
ies of  injection-drug  use  alone.27-28 

With  regard  to  antenatal  clinic  attenders,  our  finding 
of  a 1.1%  combined  HTLV-I  and  -II  seroprevalence  is 
higher  than  rates  of  0.26%  and  0.2%  reported  from  two 
studies  in  London  in  1980  and  1990,  respectively.2''-30  It  is 
possible  that  our  study  included  more  women  with 
HTLV-II-related  risk  behaviors  of  injection-drug  use  or 
sex  with  an  injection-drug  user,  whereas  the  British  stud- 
ies may  have  included  more  Caribbean  immigrants  at  risk 
for  HTLV-I  infection. 

Our  finding  that  HTLV-I  and  -II  seroprevalence  is  low 
in  young  patients,  greatest  in  the  30-  to  59-year  age 
group,  and  lower  in  the  elderly  is  likely  to  be  due  to  a 
combination  of  epidemiologic  factors.  First,  HTLV-I  and 
-II  seroprevalence  increases  with  age  among  injection- 
drug  users,  and  the  duration  of  heroin  abuse  rather  than 
age  itself  is  the  strongest  risk  factor.27  Persons  older  than 
50  years  who  inject  drugs  had  the  highest  HTLV-I  and  -II 
seroprevalence  in  the  above-referenced  study,  although 
there  were  few  injection-drug  users  of  this  age.  Second, 
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there  may  be  relatively  fewer  injection-drug  users  among 
older  outpatients  in  the  current  study  because  drug  injec- 
tion is  less  common  among  persons  born  before  the 
1930s,  and  those  who  did  inject  drugs  are  less  likely  to 
survive  into  older  age.  We  also  found  that  HTLV-II 
seropositivity  was  higher  among  women  attending  emer- 
gency departments  than  among  those  attending  the  neigh- 
borhood clinics  (no  difference  among  men),  suggesting 
that  women  with  HTLV-II  risk  behaviors  preferentially  at- 
tended emergency  departments. 

Emergency  department  staff  may  be  at  risk  of  occupa- 
tionally acquired  HTLV-II  or  HTLV-I,  in  addition  to  other 
parenterally  acquired  infections.18  At  least  two  cases  of 
possibly  occupationally  acquired  HTLV-I  or  -II  infection 
without  other  risk  factors  have  been  reported,  namely,  one 
in  an  HTLV-I-infected  Belgian  midwife  who  worked  in 
Africa31  and  one  in  an  HTLV-II-infected  dentist  in  San 
Francisco.10  If  we  assume  that  the  risk  of  acquiring  HTLV 
infection  per  puncture  with  a blood-contaminated  hollow 
needle  is  the  same  as  the  0.2%  estimate  for  the  human  im- 
munodeficiency virus,32  then  occupationally  acquired 
HTLV-I  or  -II  poses  a small  additional  risk  for  emergency 
department  staff.  Universal  precautions  against  blood- 
borne  infection  should  be  reinforced. 

In  conclusion,  we  have  demonstrated  a high  sero- 
prevalence of  HTLV-II  and,  to  a lesser  degree,  HTLV-1 
among  outpatients  at  a public  hospital  and  its  neighbor- 
hood clinics.  This  high  prevalence  is  most  probably  a re- 
flection of  a high  proportion  of  injection-drug  use  among 
the  population  studied.  Because  both  HTLV-I  and  HTLV- 
II  cause  disease  in  a small  percentage  of  infected  persons, 
physicians  practicing  in  urban  America  should  consider 
HTLV-I  or  -II  infection  in  their  differential  diagnosis  of 
spastic  paraparesis  and  lymphoma.  Finally,  infection  with 
HTLV-I  and  HTLV-II  should  be  included  in  existing  pro- 
grams for  the  surveillance  and  prevention  of  occupation- 
ally  acquired  hepatitis  B,  hepatitis  C,  and  human 
immunodeficiency  virus. 
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Isoniazid-Related  Fatal  Hepatitis 

PETER  S.  MILLARD,  MD,  PhD,  Bangor,  Maine; 

TIMOTHY  C.  WILCOSKY,  PhD,  and  SUSAN  ).  READE-CHRISTOPHER,  PhD,  Research  Triangle  Park,  North  Carolina; 
and  DAVID  ).  WEBER,  MD,  MPH,  Chapel  Hill,  North  Carolina 

To  describe  the  clinical  and  demographic  characteristics  of  fatal  hepatitis  due  to  single-drug  isoniazid 
preventive  therapy  for  tuberculosis,  we  did  a survey  of  cases  from  state  health  departments,  published 
case  reports,  and  reports  to  the  Centers  for  Disease  Control  and  Prevention  from  1970  to  1992.  Of  108 
reported  cases,  some  clinical  information  was  available  for  76.  A medical  review  panel  judged  39  of 
these  deaths  as  probably  due  to  isoniazid  hepatitis  and  23  deaths  as  possibly  due  to  isoniazid  hepati- 
tis. Of  the  62  probable  and  possible  cases  combined,  50  (81%)  were  female,  49  (79%)  were  non-His- 
panic  black  or  Hispanic,  and  19  (31%)  were  younger  than  35  years.  The  median  duration  of  isoniazid 
preventive  therapy  before  symptom  onset  was  16  weeks.  Of  the  60  cases  with  symptom  information, 
54  (90%)  presented  with  jaundice.  Of  the  62  cases,  26  (42%)  were  monitored  monthly  in  accordance 
with  current  recommendations,  and  6 of  the  patients  were  younger  than  35  years.  We  estimate  that 
the  rate  of  fatal  isoniazid  hepatitis  among  patients  in  the  public  sector  was  no  greater  than  4.2  per 
100,000  persons  beginning  therapy  and  no  greater  than  7 per  100,000  persons  completing  therapy. 
Adherence  to  isoniazid  preventive  therapy  guidelines  apparently  reduces,  but  does  not  eliminate,  the 
risk  of  fatal  hepatitis.  Careful  patient  selection,  education,  and  monitoring  are  critical  for  minimizing 
that  risk. 

(Millard  PS,  Wilcosky  TC,  Reade-Christopher  Sj,  Weber  D):  Isoniazid-related  fatal  hepatitis.  West  ] Med  1996;  164: 
486-491) 


Since  its  introduction  in  1952,  isoniazid  has  been 
widely  used  as  a single  agent  to  prevent  active  tuber- 
culosis in  persons  infected  with  Mycobacterium  tubercu- 
losis. It  is  currently  the  only  agent  approved  by  the  US 
Food  and  Drug  Administration  (FDA)  for  that  purpose. 
Early  clinical  trials  demonstrated  the  effectiveness  of  iso- 
niazid preventive  therapy  and  failed  to  show  clinically  im- 
portant toxicity.1'3  Case  series4'6  and  cohort  studies7'’ 
subsequently  revealed,  however,  that  administering  isoni- 
azid can  rarely  result  in  serious  hepatotoxicity  and  death. 

The  Centers  for  Disease  Control  and  Prevention 
(CDC),  Atlanta,  Georgia,  and  the  American  Thoracic  So- 
ciety have  recommended  isoniazid  preventive  therapy, 
with  interim  modifications  of  the  indications  for  its  use, 
since  1965. 1017  Isoniazid  preventive  therapy  plays  a large 
role  both  in  the  1989  strategic  plan  to  eliminate  tubercu- 
losis and  the  1992  action  plan  to  combat  multidrug- 
resistant  tuberculosis.181’  The  increase  in  tuberculosis 
incidence  rates  since  1985  in  the  United  States  has 
prompted  a renewed  emphasis  on  tuberculin  skin  test 
screening  and  isoniazid  preventive  therapy.20  In  addition, 
isoniazid  is  effective  in  preventing  tuberculosis  in  persons 
infected  with  the  human  immunodeficiency  virus  (HIV).21 
Reports  of  fatal  isoniazid-associated  hepatitis22'24  have 


reignited  debate  about  the  widespread  use  of  isoniazid 
preventive  therapy.23'27 

A recent  search  of  available  databases  found  1 77  pos- 
sible cases  of  fatal  isoniazid  hepatitis  in  the  United  States 
between  1965  and  1989.28  The  study  lacked  clinical  infor- 
mation about  the  suspected  cases,  however,  and  the  au- 
thors could  not  be  certain  that  all  had  indeed  taken 
isoniazid  preventive  therapy.  Although  published  reports 
of  specific  cases  typically  include  clinical  information, 
they  lack  a uniform  case  definition,  and  they  usually  do 
not  reflect  a systematic  case-finding  effort.29  In  one  report, 
the  rate  of  fatal  isoniazid  hepatitis  was  estimated  to  be  14 
per  100,000  persons  who  started  isoniazid  therapy.28  In  an- 
other the  rate  of  fatal  isoniazid  hepatitis  was  estimated  to 
be  1 per  100,000. 29  The  limitations  of  these  data  result  in 
considerable  uncertainty  concerning  the  magnitude  of  fa- 
tal liver  toxicity  from  isoniazid  preventive  therapy. 

As  part  of  a CDC-sponsored  study  of  risk  factors  for 
fatal  hepatitis  from  isoniazid  preventive  therapy,  we  at- 
tempted to  obtain  clinical  data  for  all  suspected  cases  in 
the  United  States  from  1970  to  1992  for  subsequent  re- 
view by  an  expert  panel.  We  describe  the  cases  and  indi- 
cate where  possible  whether  the  CDC  guidelines  for 
isoniazid  preventive  therapy  were  followed. 
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ABBREVIATIONS  USED  IN  TEXT 

AST  = aspartate  aminotransferase 

CDC  = Centers  for  Disease  Control  and  Prevention 

FDA  = US  Food  and  Drug  Administration 

HBsAg  = hepatitis  B surface  antigen 

HIV  = human  immunodeficiency  virus 

IQR  = interquartile  range 


Patients  and  Methods 

Potentially  eligible  cases  were  those  who  reportedly 
died  in  the  United  States  of  isoniazid-related  hepatitis 
from  1970  to  1992  after  receiving  preventive  therapy  with 
isoniazid  as  the  single  antituberculous  agent.  In  our 
search  for  cases,  we  pursued  all  those  reported  in  the 
medical  literature,  and  we  contacted  all  state  health  de- 
partments and  those  of  selected  large  metropolitan  areas. 
When  state  health  departments  lacked  a centralized  re- 
porting mechanism  for  suspected  cases,  we  also  contacted 
local  health  departments  in  areas  that  reported  a substan- 
tial number  of  active  tuberculosis  cases.  In  addition,  the 
CDC  Division  of  Tuberculosis  Elimination  provided  a list 
of  suspected  cases  that  had  come  to  their  attention.  Al- 
though other  data  sources  (such  as  the  FDA  Adverse  Re- 
action Reporting  System  and  the  National  Center  for 
Health  Statistics  multiple-cause  death  tapes)  include  re- 
ports of  possible  cases,28  patient  identifiers  that  could  lead 
to  medical  records  are  not  available  from  these  sources. 

We  collected  all  available  clinical  information  for  sus- 
pected cases:  health  department  records,  hospital  records, 
histology  reports  and  liver  tissue  sections,  postmortem  ex- 
amination results,  and  death  certificates.  A medical  panel 
reviewed  all  records  and  tissue  sections  for  suspected 
cases;  the  panel  comprised  an  infectious  disease  special- 
ist, a gastroenterologist  specializing  in  hepatology,  and  a 
pathologist  skilled  in  liver  diseases.  The  medical  review 
panel  used  a case  definition  similar  to  that  used  in  the  US 
Public  Health  Service  Cooperative  Surveillance  Study  of 
1971  to  19738: 

• Serum  aspartate  aminotransferase  (AST)  level  at 
least  five  times  the  laboratory’s  normal  level,  or  clinical 
symptoms  likely  due  to  hepatitis — jaundice,  abdominal 
pain,  nausea,  vomiting,  malaise,  fever,  headache,  arthral- 
gias, and  myalgias. 

• No  evidence  of  other  causes  of  hepatitis:  blood  tests 
positive  for  viral  hepatitis,  liver  biopsies  indicating  he- 
patitis from  toxins  other  than  isoniazid,  or  reports  of  ex- 
posures to  possibly  fatal  hepatotoxins  near  the  time  of 
diagnosis. 

The  panel  assessed  all  available  information,  includ- 
ing the  presence  or  absence  of  reported  risk  factors  for 
isoniazid  hepatitis,  and  classified  cases  as  probable  (death 
was  likely  due  to  isoniazid  hepatitis),  possible  (consistent 
with  isoniazid  hepatitis,  but  other  causes  were  possible), 
or  unverifiable.  High  serum  aminotransferase  levels  and 
tests  negative  for  hepatitis  B surface  antigen  (HBsAg) 
were  generally  necessary  for  a case  to  be  judged  proba- 
ble. If  the  data  were  insufficient  to  exclude  other  causes 


(where  only  a death  certificate  was  available)  the  case  was 
judged  unverifiable.  In  the  few  instances  where  panel 
members  disagreed  about  case  classification,  the  majority 
opinion  ruled. 

Results 

Report  of  Cases 

Authors  of  published  articles  and  health  department 
staff  members  reported  108  possible  cases  of  fatal  isoni- 
azid-related hepatitis  from  1970  to  1992.  No  state  health 
department  had  comprehensive  machine-retrievable 
records  for  identifying  suspected  cases,  and  manual 
searches  to  identify  cases  were  rarely  feasible  because  of 
the  large  volume  of  records.  Therefore,  the  case-finding 
effort  largely  depended  on  the  “institutional  memory”  of 
the  health  department  staff.  Our  search  uncovered  consid- 
erably fewer  cases  than  the  177  reported  by  others,28  pri- 
marily because  these  authors  included  suspected  cases 
from  FDA  Adverse  Reaction  Reports  and  from  the  Na- 
tional Center  for  Health  Statistics  mortality  tapes  (from 
which  we  could  obtain  no  additional  information).  We 
also  found  that  some  of  the  previously  reported  suspected 
cases  were  ineligible  for  various  reasons — such  as  nonfa- 
tal  cases,  duplicate  reports,  and  suicide.  In  addition,  pre- 
viously reported  suspected  cases  that  were  unknown  to 
health  department  staff  are  excluded  from  our  count,  and 
several  recent  suspected  cases  not  included  previously  are 
included  here. 

Descriptions  of  some  suspected  cases  were  published 
in  more  than  one  report.  Several  published  reports  de- 
scribed suspected  cases  that  occurred  in  Maryland6,8,30,31 
and  California.22,31'34  Moreover,  one  of  six  cases  reported 
jointly6,8-30  had  been  described  by  others.5,31  We  obtained  at 
least  some  records  for  37  of  the  49  published  cases  and 
for  39  additional  suspected  cases,  for  a total  of  76  (70%) 
of  the  108  suspected  cases.  The  two  most  common  rea- 
sons for  failing  to  obtain  documentation  were  the  unavail- 
ability of  the  suspected  case’s  name  and  the  purging  of 
old  medical  records.  In  at  least  five  instances,  ongoing 
lawsuits  prevented  our  access  to  medical  records. 

Of  the  76  suspected  cases  with  documentation,  5 were 
ineligible:  2 had  been  treated  with  several  antituberculous 
drugs,  2 had  active  tuberculosis,  and  1 had  no  docu- 
mented isoniazid  exposure.  The  medical  review  panel 
therefore  evaluated  71  suspected  cases.  A total  of  39 
deaths  (55%)  were  judged  as  probably  due  to  isoniazid 
hepatitis,  23  deaths  (32%)  were  judged  as  possibly  due  to 
isoniazid  hepatitis,  and  for  9 deaths  (13%)  the  diagnosis 
was  unverifiable. 

Region  IX  of  the  CDC  (Arizona,  California,  Hawaii, 
and  Nevada)  had  the  largest  reported  number  of  probable 
and  possible  cases,  with  20  (32%  of  the  62  cases);  all  but 
1 of  these  cases  were  from  California.  Of  the  20  Califor- 
nia cases  reported  earlier,22  1 1 were  considered  probable, 
3 were  possible,  2 were  ineligible,  and  4 had  no  available 
records.  Region  III  (Delaware;  Washington,  DC;  Mary- 
land; Pennsylvania;  Virginia;  and  West  Virginia)  and 
Region  IV  (Alabama,  Florida,  Georgia,  Kentucky,  Missis- 
sippi, North  and  South  Carolina,  and  Tennessee)  each  had 
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1 3 cases,  and  no  other  CDC  region  reported  more  than 
5 cases. 

Characteristics  of  Cases 

Three  cases  were  known  to  have  received  isoniazid 
preventive  therapy  in  the  private  sector;  health  depart- 
ments apparently  prescribed  preventive  therapy  for  all 
other  cases.  Table  1 shows  the  age  and  sex  of  the  39  prob- 
able and  23  possible  cases.  For  probable  and  possible 
cases  combined,  50  (81%)  were  female.  Almost  80%  of 
cases  (49)  were  among  non-Hispanic  blacks  or  Hispanics 
(Table  2).  For  the  35  cases  (56%)  with  a known  birth- 
place, about  half  were  foreign  born  (Table  3). 


TABLE  1 —Age  and  Sex  of  Probable  and  Possible  Cases  of 
Fatal  Isoniazid  Hepatitis,  1 970  to  1 992 

Sex 

Age,  yr 

Probable 
Cases,  No. 

Possible 
Cases,  No. 

Total  Cases, 
No.  (%) 

Female . . 

..0-14 

1 

1 

2 (4) 

15-34 

10 

2 

12  (24) 

35-64 

16 

14 

30  (60) 

65+ 

5 

1 

6 (12) 

Total  female  . 

...  32 

18 

50  (100) 

Male  . . . . 

..0-14 

2 

0 

2 (17) 

15-34 

1 

2 

3 (25) 

35-64 

4 

2 

6 (50) 

65+ 

0 

1 

1 (8) 

Total  male 

...  7 

5 

12  (100) 

Details  of  Isoniazid  Preventive  Therapy 

Figure  1 shows  the  duration  of  isoniazid  preventive 
therapy  before  the  onset  of  hepatitis  symptoms.  Of  the 
cases,  53  (85%)  took  isoniazid  for  30  weeks  or  fewer  be- 
fore the  onset  of  symptoms,  and  the  median  duration  of 
isoniazid  preventive  therapy  before  symptoms  began  was 
16  weeks.  Of  the  62  patients,  5 (8%)  were  known  to  have 
taken  isoniazid  intermittently  during  their  course  of  pre- 


TABLE 2— Race-Ethnicity  of  Probabie  and 
Possible  Cases  of  Fatal  Isoniazid  Hepatitis 

Probable 

Possible 

Total  Cases, 

Pace-Ethnicity 

Cases,  No. 

Cases,  No. 

No.  (%) 

White,  non-Hispanic. . . 

7 

5 

12  (19) 

Black,  non-Hispanic  . . . 

16 

15 

31  (50) 

Hispanic 

16 

2 

18  (29) 

Asian 

0 

1 

1 (2) 

Total 

39 

23 

62  (100) 

TABLE  3 .—Foreign  and  US-Born  Probable  and  Possible 
Cases  of  Fatal  Isoniazid  Hepatitis 


Probable  Possible  Total  Cases, 
Birthplace  Cases,  No.  Cases,  No.  No.  (%) 

Foreign 14  5 19  (31) 

United  States 6 10  16  (26) 

Unknown 19  8 27  (44) 

Total 39  23  62  (100) 


25-i 
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Treatment  Duration  Before  Symptom  Onset,  weeks 


Figure  1. — The  duration  of  isoniazid  therapy  in  weeks  before  the 
onset  of  hepatitis  symptoms  is  shown  for  probable  (shaded 
bars)  and  possible  (black  bars)  cases. 

ventive  therapy,  and  3 had  previously  received  isoniazid 
preventive  therapy. 

Among  the  57  cases  with  data  on  the  duration  of  ther- 
apy, treatment  was  continued  as  long  as  three  months  af- 
ter the  onset  of  symptoms  (Figure  2).  For  two  cases, 
however,  isoniazid  therapy  reportedly  ended  before  the 
onset  of  symptoms,  and  in  an  additional  five  cases  (9%), 
therapy  was  reportedly  stopped  on  the  day  symptoms  be- 
gan (Figure  2 does  not  include  these  7 cases).  In  six  of  the 
cases  (11%)  shown  in  Figure  2,  therapy  was  ended  within 
three  days  of  the  onset  of  symptoms. 

The  monitoring  of  patients  for  adverse  medication  re- 
actions was  variable.  For  one  possible  and  three  probable 
cases  (all  occurring  before  1982),  follow-up  was  done 
once  every  three  months.  In  contrast,  26  cases  (42%) 
were  monitored  at  least  monthly;  of  these  patients,  6 were 
younger  than  35  years. 


Figure  2. — The  duration  of  hepatitis  symptoms  in  days  before 
stopping  isoniazid  therapy  is  shown  for  probable  (shaded  bars) 
and  possible  (black  bars)  cases.  In  addition,  5 patients  stopped 
therapy  on  the  day  symptoms  started,  and  2 stopped  before 
symptoms  began. 
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Possible  Contributing  Factors 

Because  some  medical  records  were  incomplete,  pa- 
tients may  have  had  contributing  factors  that  did  not  ap- 
pear in  their  charts.  Thus,  the  reported  numbers  likely 
underestimate  the  actual  numbers.  In  14  cases  (23%),  the 
patients  drank  moderate  to  excessive  amounts  of  alcohol 
or  had  a history  of  alcohol  abuse.  In  28  cases  (45%),  the 
patients  were  taking  either  possibly  hepatotoxic  drugs  or 
drugs  that  could  have  exacerbated  the  hepatotoxicity  of 
isoniazid.  Possibly  hepatotoxic  drugs  reported  for  at  least 
two  cases  included  acetaminophen  (6  cases);  aspirin  (4 
cases);  hydrochlorothiazide  (4  cases);  and  erythromycin, 
tetracycline,  amitriptyline,  and  phenytoin  (2  cases  each). 

No  patients  were  known  to  have  underlying  disease 
associated  with  liver  dysfunction  or  to  have  long-term  ex- 
posure to  environmental  hepatotoxins.  With  the  exception 
of  one  patient  for  whom  the  HBsAg  result  was  unknown, 
all  probable  cases  had  negative  HBsAg  tests.  Among  pos- 
sible cases,  13  were  negative  for  HBsAg,  9 had  unknown 
results,  and  1 was  positive.  Hepatitis  A immunoglobulin 
M antibodies  were  tested  in  1 8 (46%)  probable  cases  and 
in  3 (13%)  possible  cases;  all  tests  were  negative.  Hepati- 
tis C serologic  testing  was  done  for  one  probable  and  one 
possible  case  and  was  negative  in  both  instances.  The 
only  case  known  to  have  been  tested  for  HIV  infection 
had  a negative  result. 

Four  women  were  pregnant  at  the  time  of  starting 
isoniazid  preventive  therapy.  In  addition,  a 23-year-old 
woman  started  isoniazid  therapy  when  she  was  six 
months  postpartum.  She  was  observed  monthly,  hepatitis 
symptoms  developed  during  the  last  month  of  the  planned 
six-month  course,  and  she  continued  isoniazid  for  three 
weeks  after  the  onset  of  symptoms. 

Clinical  Course 

Among  the  60  probable  and  possible  cases  with  avail- 
able data  about  symptoms,  54  patients  (90%)  had  jaun- 
dice on  presentation  and  30  (50%)  presented  with  nausea. 
Other  common  symptoms  at  presentation  included  vom- 
iting (25  [42%]),  anorexia  (23  [38%]),  abdominal  pain 
(22  [37%]),  and  dark  urine  (21  [35%]).  Fifteen  patients  or 
fewer  presented  with  changes  in  mental  status,  acholic 
stools,  fever,  or  fatigue. 

We  could  sometimes  obtain  only  a single  liver  func- 
tion test  result,  and  that  measure  may  not  have  corre- 
sponded to  the  patient’s  peak  level.  Furthermore,  we  often 
did  not  know  the  laboratory-specific  normal  ranges  for 
aminotransferase  levels.  Nonetheless,  the  median  peak  re- 
ported AST  level  was  1,230  units  (interquartile  range 
[IQR],  636  to  2,478)  in  women  (that  is,  25%  of  women 
had  levels  below  636,  and  25%  had  levels  above  2,478) 
and  1,447  units  (IQR,  1,200  to  3,455)  in  men.  The  median 
peak  total  serum  bilirubin  level  was  28  mg  per  dl  (480 
|xmol  per  liter)  (IQR,  21  to  35  [360  to  600  |xmol  per 
liter]).  The  median  time  between  the  onset  of  symptoms 
and  death  was  32  days  (IQR,  24  to  48).  For  the  21  cases 
with  available  information,  the  median  liver  weight  at 
death  was  600  grams,  and  32  (89%)  of  the  36  cases  with 
autopsy  reports  had  histologic  features  of  hepatic  necro- 


TABLE 4 —Appropriateness  of  Isoniazid  Preventive  Therapy  Among 
Combined  Probable  and  Possible  Cases  of  Fatal  Isoniazid  Hepatitis 


Appropriate  Inappropriate  Insufficient 
Treatment  Period  Therapy,  No.  Therapy,  No.  Data,  No. 

1970 ' 1 0 0 

1971-1973  3 0 15* 

1974-1983 20  5 4 

1984-1986  5 0 1 

1987-1990  8 0 0 


'In  13  cases,  participants  were  from  Maryland  in  the  1971-1973  US  Public  Health  Service 
study,  and  data  were  not  available  concerning  indications  for  isoniazid  prophylaxis. 


sis  or  acute  yellow  atrophy.  In  only  1 1 of  the  43  cases 
(26%)  with  death  certificates  was  isoniazid  mentioned  as 
a factor  contributing  to  the  death. 

Appropriateness  of  Isoniazid  Preventive  Therapy 

Six  different  sets  of  recommendations  for  isoniazid 
preventive  therapy  were  in  effect  during  the  study  pe- 
riod.1116 Table  4 shows  the  number  of  cases  occurring  in 
each  of  the  five  periods  and  the  authors’  judgment  con- 
cerning the  appropriateness  of  isoniazid  preventive  ther- 
apy according  to  the  guidelines  in  effect  at  the  time.  All 
patients  received  appropriate  doses  of  isoniazid.  The  four 
deaths  in  women  who  were  pregnant  when  isoniazid  ther- 
apy was  started  all  occurred  in  the  1980s  when  the  guide- 
lines in  effect  recommended  against  starting  isoniazid 
preventive  therapy  during  pregnancy.  One  38-year-old 
woman  continued  to  receive  isoniazid  despite  two  nega- 
tive tuberculin  skin  tests  because  she  was  a tuberculosis 
contact.  Another  woman  had  previously  received  medica- 
tion for  a year  as  a participant  in  a Public  Health  Service 
study  in  1964 — indicating  that  she  may  have  been  unnec- 
essarily retreated  with  isoniazid  in  1985  for  a 20-mm  tu- 
berculin reaction.  The  1964  medication,  however,  was  not 
definitely  identified  in  the  medical  records  as  isoniazid,  so 
it  was  not  possible  to  judge  the  appropriateness  of  the 
treatment  that  led  to  her  death. 

Discussion 

In  a large  eastern  European  clinical  trial,9  isoniazid 
preventive  therapy  increased  the  risk  of  acute  hepatitis  by 
fivefold,  and  the  rate  of  fatal  isoniazid  hepatitis  was  14 
per  100.000  person-years.  Estimates  of  the  risk  of  death 
from  isoniazid  hepatitis  vary  considerably,  however,  and 
are  affected  by  the  characteristics  of  the  population  stud- 
ied and  by  the  degree  of  clinical  vigilance  that  patients  re- 
ceive while  taking  isoniazid.  In  the  Public  Health  Service 
study  of  1971  to  1973,  the  rate  of  fatal  isoniazid  hepatitis 
was  55  per  100,000  person-years,8  but  the  unexpectedly 
large  number  of  deaths  may  have  been  related  to  local  en- 
vironmental factors  in  Baltimore,  Maryland.35 

A lack  of  reliable  denominator  data  has  precluded 
making  accurate  estimates  of  the  risk  of  fatal  isoniazid 
hepatitis  in  the  general  population.27  Snider  and  Caras, 
however,  estimated  that  at  least  1,084,760  persons  began 
isoniazid  preventive  therapy  in  the  United  States  during 
1972  to  1988  and  at  least  655,867  completed  therapy.28 
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Assuming  that  the  46  fatal  cases  treated  in  the  public  sec- 
tor during  1972  to  1988  that  we  identified  represented  the 
totality  of  cases  of  fatal  isoniazid  hepatitis  from  that  pop- 
ulation, the  estimated  rate  of  fatal  isoniazid  hepatitis 
was  no  greater  than  4.2  per  100,000  persons  beginning 
therapy  and  no  greater  than  7 per  100,000  persons  com- 
pleting therapy.  The  estimated  rates  for  1984  to  1988 — 
during  which  time  routine  monitoring  of  hepatic  enzyme 
levels  was  recommended  for  persons  older  than  35  years 
of  age — were  1.7  per  100.000  starting  therapy  and  2.9  per 
100.000  completing  therapy. 

Although  recent  case  series  have  emphasized  the  dan- 
gers of  isoniazid  preventive  therapy, 2223-36  decision  analy- 
sis suggests  that  the  benefits  of  isoniazid  preventive 
therapy  outweigh  the  risks,3'’  particularly  when  consider- 
ing the  additional  benefits  of  preventing  the  spread  of  in- 
fection to  others.35  But  without  accurate  data  concerning 
the  risk  of  fatal  hepatitis  as  a result  of  isoniazid  preventive 
therapy,  decision  analyses  should  be  interpreted  with  cau- 
tion. Rose  and  colleagues,  for  example,  assumed  that  the 
risk  of  death  from  isoniazid  preventive  therapy  in  persons 
younger  than  35  years  of  age  is  nil,  which  is  not  supported 
by  our  data. 

Among  the  28  fatalities  in  cases  from  15  to  50  years 
of  age,  only  5 were  men.  In  the  absence  of  good  denomi- 
nator data,  this  finding  is  difficult  to  interpret,  but  the  high 
proportion  of  women  in  this  age  group  among  the  cases 
suggests  that  women  of  childbearing  age  may  be  at  higher 
risk  than  men  for  death  from  isoniazid  hepatitis. 

Of  the  cases,  26  (42%)  were  monitored  monthly  in  ac- 
cordance with  current  recommendations;  6 of  these  were 
younger  than  35  years  and  thought  to  be  at  low  risk 
for  isoniazid  hepatitis.  Furthermore,  23  patients  (38%) 
stopped  taking  isoniazid  within  a week  of  the  develop- 
ment of  symptoms  of  hepatitis,  suggesting  that  a substan- 
tial proportion  of  cases  had  a fatal  outcome  despite 
appropriate  monitoring.  The  relatively  large  proportion  of 
deaths  that  occurred  among  those  younger  than  35  years 
is  consistent  with  the  findings  of  Snider  and  Caras.28  The 
current  guidelines,  which  do  not  advise  routine  monitor- 
ing of  hepatic  enzymes  for  those  younger  than  35  years,17 
may  need  to  be  reconsidered  in  light  of  the  relatively  large 
proportion  of  patients  in  this  series  who  were  young  and 
who  died  despite  stopping  the  medication  soon  after 
symptoms  developed. 

This  case  series  is  limited  by  incomplete  case  ascer- 
tainment. We  have  calculated  fatality  rates  by  dividing  the 
number  of  cases  treated  in  the  public  sector  by  the  ap- 
proximate number  of  persons  who,  according  to  Snider 
and  Caras,  received  isoniazid  preventive  therapy  in  the 
public  sector,28  but  these  estimates  should  be  interpreted 
with  caution.  Almost  all  the  cases  we  identified  had  re- 
ceived their  care  in  the  public  sector,  which  suggests  that 
we  may  have  failed  to  identify  additional  cases  from  the 
private  sector.  For  example,  during  our  search  we  were 
unaware  of  some  of  the  recently  reported  cases  associated 
with  liver  transplant  units  in  New  York.24  Manufacturers 
of  isoniazid  have  estimated  that  half  of  their  sales  are  to 
private  sources,28  although  the  proportion  used  for  preven- 


tive therapy  is  unknown.  We  were  reminded  many  times 
while  collecting  the  clinical  data  that  the  fear  of  litigation 
is  common;  health  care  professionals  may  be  reluctant  to 
attribute  a patient’s  death  to  prescribed  therapy.  The  ob- 
stacles to  reporting  iatrogenic  illness  are  great,  and  we  ex- 
pect that  we  underestimated  the  actual  number  of  deaths 
from  isoniazid  hepatitis.  Furthermore,  the  cases  we  inves- 
tigated had  previously  been  subjected  to  sometimes  rigor- 
ous scrutiny,  suggesting  that  some  actual  cases  may  have 
been  rejected  by  others  on  the  basis  of  having  other  iden- 
tified risk  factors  for  hepatitis.  Nonetheless,  many  of  our 
health  department  contacts  were  emphatic  that  if  a case 
had  occurred,  they  would  have  known  about  it. 

We  attempted  to  collect  data  from  each  state  regarding 
the  total  number  of  persons  treated  annually  with  isoni- 
azid preventive  therapy,  and  we  were  struck  by  the  lack  of 
organized  systems  for  collecting  such  data.  The  United 
States  has  no  coordinated  system  for  reporting  fatal  reac- 
tions to  isoniazid  preventive  treatment.  The  FDA  has  the 
responsibility  for  monitoring  drug  toxicity,  but  only  2 of 
the  20  deaths  reported  by  Moulding  and  co-workers  had 
been  reported  to  the  FDA  before  the  authors’  investiga- 
tion.22 Death  certificates  also  appear  to  be  an  insensitive 
means  of  detecting  cases.  The  burden  of  proof  for  the 
safety  of  preventive  programs  is  high,  and  the  comprehen- 
sive national  immunization  toxicity  surveillance  program 
could  serve  as  a model  for  a similar  program  to  monitor 
tuberculosis  preventive  therapy. 

In  summary,  isoniazid  preventive  therapy  poses  a 
dilemma  for  physicians.  Tuberculosis  incidence  rates  are 
rising,  isoniazid  prevents  active  tuberculosis  in  infected 
persons,  and  no  other  drug  can  effectively  replace  isoni- 
azid. A small  proportion  of  patients  experience  serious 
hepatotoxicity  from  isoniazid,  however.  Adherence  to  iso- 
niazid preventive  therapy  guidelines  apparently  reduces, 
but  does  not  eliminate,  the  risk  of  fatal  isoniazid-related 
hepatitis.  Although  the  risk  is  low,  careful  patient  selec- 
tion, education,  and  monitoring  are  critical  for  minimiz- 
ing that  risk. 
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Factors  Associated  With  Choosing  a 
Primary  Care  Career 

JAMES  L.  SCHIEBERL,  MD;  RUTH  M.  COVELL,  MD;  CHARLES  BERRY,  PhD;  and 
JOHN  ANDERSON,  PhD,  La  folia,  California 

The  factors  influencing  the  career  choices  of  medical  students  need  to  be  understood  so  that  the  pro- 
portion of  physicians  entering  primary  care — defined  as  family  practice,  general  internal  medicine, 
general  pediatrics,  and  general  obstetrics  and  gynecology — can  be  increased.  We  sent  a questionnaire 
to  474  University  of  California,  San  Diego  (UCSD),  School  of  Medicine  alumni  (classes  of  1974,  1978, 
1982,  1986,  and  1990)  inquiring  about  demographics,  personal  and  medical  school  factors,  and  level 
of  debt.  A total  of  351  alumni  responded  (74%  response  rate),  and  327  of  them  were  engaged  in  di- 
rect patient  care  (38%  in  primary  care).  Respondents  who  were  older,  female,  an  underrepresented 
minority,  from  a rural  background,  and  who  chose  their  specialty  before  medical  school  were  signifi- 
cantly more  likely  to  enter  primary  care.  The  primary  care  group  was  influenced  by  factors  unrelated 
to  the  medical  school  environment,  such  as  personal  social  values,  whereas  the  top  3 factors  rated  by 
the  non-primary  care  group  were  directly  related  to  school  environment.  Many  of  the  respondents  in 
primary  care  reported  that  the  environment  at  UCSD  was  antagonistic  toward  primary  care.  From 
1974  to  1990,  more  students  had  debt  and  their  total  debt  increased,  although  debt  had  little  or  no 
influence  on  specialty  choice. 

(Schieberl  JL,  Covell  RM,  Berry  C,  Anderson  J:  Factors  associated  with  choosing  a primary  care  career.  West  J Med  1996; 
164:492-496) 


In  1992  the  Association  of  American  Medical  Colleges 
(AAMC)  accepted  the  recommendations  of  its 
Generalist  Physician  Task  Force  to  undertake  activities  to 
increase  the  number  of  general  internists,  pediatricians, 
and  family  practitioners  in  the  workforce.1,2  The  Physician 
Payment  Review  Commission  and  the  Council  of 
Graduate  Medical  Education  have  also  periodically  is- 
sued statements  on  the  need  for  more  generalists,  and  this 
concern  has  been  expressed  in  proposed  federal  legisla- 
tion. Further,  growing  managed  care  markets  are  dispro- 
portionately hiring  primary  care  physicians,  and  several 
states  have  legislated  primary  care  training  goals.  The 
California  Legislature  passed  bills  in  1993  and  1994 
(Assembly  Bills  3593  and  1855,  Isenberg)  to  increase 
training  in  primary  care  at  the  University  of  California’s 
five  medical  schools.  The  governor  vetoed  the  bills  when 
the  university  formally  pledged  to  increase  the  number  of 
generalist  residency  positions  and  to  decrease  the  number 
of  specialty  residency  positions,  as  reported  in  “Changing 
Directions  in  Medical  Education:  A Systemwide  Plan  for 
Increasing  the  Training  of  Generalists,”  June  1993 
(University  of  California,  Office  of  the  President,  1994) 
and  subsequent  updates.  Given  these  national,  economic, 
and  state  forces,  it  is  increasingly  important  to  better  un- 
derstand how  medical  students  make  specialty  choices. 
Many  studies  have  been  done  of  how  medical  students 


decide  on  a specialty.  Some  focused  on  the  effects  of  stu- 
dent characteristics,  public  versus  private  funding  of  med- 
ical school,  the  presence  and  strength  of  family  medicine 
departments,  and  whether  the  curriculum  required  expo- 
sure to  primary  care.3,4  In  one  study,  the  class  of  1985  ad- 
mission data  were  examined  for  predictors  of  specialty 
choice.5  Other  investigators  used  alumni  surveys,  often  in 
combination  with  university  data,  to  determine  predictive 
factors.'”10  The  AAMC  started  its  own  prospective  track- 
ing of  career  choices  for  each  medical  school  in  the  early 
1980s.11 

California  policy  makers  have  defined  the  primary 
care  specialties  as  family  medicine,  general  internal  med- 
icine, general  pediatrics,  and  general  obstetrics  and  gyne- 
cology.12 The  last  was  due  in  part  to  issues  of  access  to 
prenatal  care.  The  Institute  of  Medicine  defines  primary 
care  physicians  as  those  who  provide  integrated,  accessi- 
ble health  care  services  and  who  address  a large  majority 
of  personal  health  care  needs,  develop  a sustained  part- 
nership with  patients,  and  practice  within  the  context  of 
the  family  and  the  community.13 

No  consistent  picture  has  emerged  of  a student  bound 
for  primary  care.  Evidence  of  the  effects  of  factors  such 
as  age,  sex,  ethnicity,  and  marital  status  is  conflicting.  The 
medical  school  environment  is  thought  to  have  a critical 
effect  on  medical  students’  specialty  choices,3  although 
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the  influence  of  faculty  and  the  presence  of  family  medi- 
cine departments  is  unclear.  Michigan  medical  students 
reported  that  faculty  had  little  to  do  with  their  decisions,14 
whereas  the  General  Accounting  Office  found  that 
schools  with  departments  and  required  clerkships  in  fam- 
ily medicine  had  more  graduates  who  chose  generalist  ca- 
reers.4 A recent  study  found  that  admission  criteria, 
curriculum  design,  and  faculty  role  models  are  the  most 
influential  factors  under  medical  schools’  control.3  That 
study  reported  personal  social  values  as  the  strongest  in- 
fluencing factor  on  choosing  primary  care.  Another  study 
found  that  prestige  and  the  desire  for  a large  income  cor- 
related with  choosing  high-technology  specialties.8 

The  University  of  California,  San  Diego  (UCSD), 
School  of  Medicine  is  a publicly  supported  school  in  a 
large  city  and  part  of  the  University  of  California  nine- 
campus  system.  The  UCSD  Medical  Center  cares  for  a 
large  indigent  population  as  well  as  private-pay  pa- 
tients— there  is  no  county  hospital  in  San  Diego 
County — while  serving  as  a cutting-edge  research  institu- 
tion. The  UCSD  School  of  Medicine  ranks  well  among 
United  States  medical  schools  for  placing  graduates  into 
primary  care — 19th  with  the  universities  of  South  Dakota, 
North  Carolina,  and  Arkansas.  For  the  combined  years 
1988  through  1990,  32%  of  graduates  entered  primary 
care  (not  including  obstetrics  and  gynecology).15  State 
government  intervention  is  causing  all  University  of 
California  medical  schools  to  increase  the  production  of 
primary  care  physicians.  To  inform  this  process,  this 
study’s  goal  is  to  better  understand  the  influence  of  demo- 
graphics, environment,  and  debt  on  medical  students’  de- 
cisions. It  is  important  to  note  that  due  to  the  inclusion  of 
obstetrics  and  gynecology  in  primary  care,  selected  re- 
sults of  this  study  will  not  be  fully  comparable  with  stud- 
ies that  excluded  that  specialty. 

Methods 

The  study  sample  consisted  of  474  UCSD  alumni 
from  the  classes  of  1 974,  1978,  1982,  1986,  and  1990  (the 
charter  class  graduated  in  1972).  Most  1990  graduates 
who  planned  to  subspecialize  in  medicine  or  pediatrics 
would  have  done  so  by  the  time  of  this  study.  The 
questionnaire  was  mailed  in  October  1994.  A follow-up 
questionnaire  was  mailed  six  weeks  later  to  the  nonre- 
spondents. A total  of  351  completed  questionnaires  were 
received,  for  a 74%  response  rate.  All  responses  were 
anonymous,  and  no  other  data  were  used.  Confidentiality 
policies  precluded  access  to  identifiable  UCSD  data. 

Demographic  factors  possibly  affecting  specialty 
choice  were  elicited.  Hispanics,  Latinos,  blacks,  and 
Native  Americans  are  considered  underrepresented  mi- 
norities at  UCSD.  A student’s  place  of  origin  was  defined 
as  the  type  of  location  where  the  respondent  spent  the 
most  time  before  medical  school. 


Factors  representing  undergraduate  medical  experi- 
ences and  personal  values  perceived  as  important  in  mak- 
ing a specialty  choice  were  rated  by  respondents  as 
follows:  0 = “no  influence,”  1 = “little  influence,”  2 = 
“moderate  influence,”  and  3 = “strong  influence.”  A mean 
score  was  generated  for  each  response. 

Respondents  estimated  their  level  of  total  debt  at  grad- 
uation, including  all  sources  such  as  undergraduate  debt. 
For  analysis,  debt  was  expressed  in  1982  dollars  per  the 
Consumer  Price  Index. 

Statistical  analysis  for  the  demographics  consisted  of 
Pearson’s  x2  test  for  homogeneity  in  the  r X c table  and 
Cochran’s  test  for  linear  trend.  Statistical  analysis  for  the 
perceived  factors  was  Cochran’s  test  for  linear  trend  com- 
paring the  primary  care  and  non-primary  care  responses 
within  each  category  of  influence.  The  average  debt  was 
tested  between  groups  with  the  two-sample  t test. 
Cochran’s  test  for  linear  trend  was  used  to  test  for  the  in- 
fluence of  debt  on  choosing  primary  care  medicine.  The 
Pearson  correlation  was  used  to  analyze  the  rise  in  aver- 


TABLE  1 .—Demographic  Characteristics  Comparing 
Primary  Care  and  Non-Primary  Care  Physicians 


Demographic  Characteristics 

Respondents, 

No. 

In  Non-Primary 
Care,  % 

In  Primary 
Care,  % 

P Value 

Overall 

327 

62 

38 

Age  at  graduation 

(mean  = 27.23),  yr* 

24-25  

46 

65 

35 

26 

109 

67 

33 

27 

71 

59 

41 

28-29  

60 

60 

40 

30-36  

39 

54 

46 

<.05t 

Sex 

Women 

98 

44 

56 

Men 

229 

70 

30 

<.01 1 

Marital  status! 

Married 

120 

66 

34 

Single 

189 

61 

39 

NS 

Ethnicity|| 

White 

249 

65 

35 

Asian/Padfic  Islander . . 

35 

58 

42 

NS 

Underrepresented 

minorities* 

40 

47 

53 

<.05f 

Place  of  origin 

Small  town/rural 

20 

30 

70 

Small  city 

79 

52 

48 

Suburb  of  large  city . . . 

118 

64 

36 

Large  city 

110 

75 

25 

<.001* 

Point  of  decision 

Before  medical  school . 

32 

25 

75 

Predinical  years  (MS  l-ll) 

21 

52 

48 

Clinical  years  (MS  lll-IV) 

188 

62 

38 

Residency 

86 

79 

21 

<.001* 

MS  l-ll  = first-  to  second  year  medical  student,  MS  lll-IV  = third-  to  fourth-year  medical  student, 

NS  = not  significant 

*325  respondents  reported  their  age  at  graduation. 
fCochran's  test  for  a linear  trend. 

^Pearson's  xJ  test  in  r x c table. 

§309  respondents  reported  marital  status. 

||324  respondents  reported  ethnicity. 

^Consists  of  Black,  Latino,  Hispanic,  and  Native  American  ethnicities. 
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□ — 

— Average  debt 

■ — 

— Zero  debt,  % 

Figure  1 . — The  graph  shows  an  increase  in  average  debt  for  those  who  incurred  debt  and  a decrease 
in  the  percentage  of  those  with  zero  debt  from  the  class  of  1 974  to  1 990  (expressed  in  1 982  dollars). 


age  debt  and  the  fall  of  the  percentage  with  zero  debt 
from  1974  to  1990.  The  Pearson  \2  test  for  homogeneity 
in  the  r X c table  was  used  to  analyze  percentage  with 
zero  debt  between  groups.  A P value  of  less  than  .05  was 
considered  significant  when  using  a two-tailed  test. 

Results 

In  327  (93%)  completed  questionnaires,  a clinical  spe- 
cialty with  the  respondents  remaining  in  direct  patient  care 
was  listed.  The  remaining  24  (7%)  were  not  engaged  in  di- 
rect patient  care  and  were  excluded  from  specialty  choice 
analyses  but  included  in  the  analysis  of  the  level  of  debt. 
Of  the  respondents,  123  (38%)  were  in  primary  care 
(Table  1).  Of  the  primary  care  physicians.  38  were  general 
internists  (31%),  36  in  family  practice  (29%),  30  in  gen- 
eral pediatrics  (24%),  and  20  in  obstetrics  and  gynecology 
(16%).  The  breakdown  of  respondents  in  primary  care  by 
class  is  as  follows:  1974,  52%;  1978,  32%;  1982,  36%; 
1986.  45%;  and  1990,  34%.  The  204  respondents  in  the 
remaining  specialty  groups  were  distributed  as  follows:  in- 
ternal medicine  subspecialties,  10%;  pediatric  subspecial- 
ties, 3%;  obstetric  and  gynecologic  subspecialties,  1%; 
general  surgery  and  surgical  subspecialties,  12%;  and  the 
support  specialties,  36%.  Most  of  the  last  category  were 
represented  by  psychiatry,  emergency  medicine,  anesthe- 
sia, dermatology,  neurology,  and  radiology.  The  level  of 
debt  at  graduation  was  reported  by  343  (98%). 

An  analysis  of  demographic  factors  determined  the 
importance  of  each  for  the  choice  of  primary  care  or 
non-primary  care  specialty  (Table  1).  Respondents  who 
were  older,  female,  an  underrepresented  minority,  from  a 
rural  background,  and  who  chose  their  specialty  before 
medical  school  were  significantly  more  likely  to  enter  pri- 
mary care.  Women  were  more  likely  to  choose  primary 
care  than  were  men  in  all  of  the  primary  care  fields,  with 
the  greatest  ratio  in  general  internal  medicine  (19.4% 
women  to  8.3%  men).  Marital  status  had  no  significant 
influence  on  specialty  choice. 

The  data  on  perceived  school-related  and  personal  fac- 
tors are  shown  in  Table  2.  The  primary  care  group  was  in- 
fluenced by  factors  unrelated  to  the  medical  school 
environment,  whereas  the  top  three  factors  rated  by  the 


non-primary  care  group  were  related  to  the  school  envi- 
ronment. For  example,  the  primary  care  group’s  highest 
mean  score  was  for  “personal  social  values”;  for  the 
non-primary  care  group,  it  was  “clinical  rotations  within 
your  specialty.”  The  difference  between  groups  for  the 
factors  “clinical  rotations  within  your  specialty”  and 
“UCSD  faculty  role  models”  was  almost  entirely  due  to 
the  lack  of  influence  of  these  factors  in  family  practice. 

From  1974  to  1990,  the  number  of  indebted  students 
and  the  average  indebtedness  increased  (Figure  1).  In 
1974  the  average  debt  from  all  sources  expressed  in  1982 


TABLE  2 —Mean  Scores  of  Perceived  Personal  and  School-Related 
Factors  of  Primary  Care  and  Non-Primary  Care  Physicians * 

Mean  Score 


Primary  Care  Non-Primary  Care 

Perceived  Factor  Physicians  Physicians  P Value 


Those  that  influence  the  primary  care  group 

Personal  social  values 2.25 

1.50 

<.001 

Desire  for  a broad  scope 
of  practice 

2.02 

1.08 

<.001 

Emphasis  on  patient 
education  and  prevention  . . 

1.81 

0.85 

<.001 

Other  physician  role  models. . . 

1.62 

1.46 

NS 

Those  that  influence  the  non-primary  care  group 

Clinical  rotations  within 
your  specialty 

2.12 

2.30 

<.05 

UCSD  faculty  role  models  . . . . 

1.41 

1.84 

<.01 

Electives 

1.35 

1.70 

<.01 

Lifestyle  available  in  specialty . . 

1.20 

1.69 

<.01 

Emphasis  on  performing 
procedures 

0.76 

1.49 

<.001 

Desire  for  a narrow  scope 
of  practice 

0.48 

1.27 

<.001 

Hours/length  of  residency 

0.95 

1.14 

<.05 

Opportunity  for  research 

0.41 

1.06 

<.001 

Income  potential 

0.52 

0.94 

<.001 

Independent  study  project 

0.52 

0.79 

<.05 

Prestige  within  the  medical 
profession 

0.56 

0.78 

<.01 

Level  of  debt 

0.18 

0.29 

<.05 

NS  = not  significant,  UCSD  = University  of  California,  San  Diego 


•The  scores  were  arrived  at  by  the  following  ratings:  0 = no  influence,  1 = little  influence,  2 
- moderate  influence,  and  3 = strong  influence. 


WJM,  June  1996—' Vo  I 164,  No.  6 


Choosing  a Primary  Care  Career — Schieberl  et  al  495 


dollars  was  $25,590.  It  increased  to  $28,310  by  1990  (r  - 
.76,  P < .05).  The  percentage  of  students  graduating  with 
zero  debt  declined  from  2 1 % in  1 974  to  1 1 % in  1 990  (r  = 
-.69,  P < .05).  There  was  no  significant  difference  be- 
tween the  primary  care  and  the  non-primary  care  groups 
when  the  level  of  debt  or  the  percentage  with  zero  debt 
was  analyzed.  No  trend  was  found  as  the  level  of  debt  in- 
creased to  suggest  a move  away  from  primary  care. 

Discussion  and  Conclusions 

We  found  no  temporal  trend  for  the  percentage  of  re- 
spondents entering  primary  care,  although  the  class  of 
1974  had  a greater  proportion  of  graduates  who  entered 
primary  care.  The  proportion  of  respondents  in  primary 
care  in  the  1986  and  1990  classes  is  similar  to  AAMC 
tracking  data  for  UCSD." 

Many  of  the  demographic  factors  were  positively  asso- 
ciated with  choosing  primary  care.  Respondents  who  were 
older  than  the  mean  at  graduation  were  more  likely  to  be- 
come generalists.  The  oldest  group,  older  than  30  years, 
had  the  greatest  proportion  who  chose  primary  care  but 
was  the  smallest  in  number.  $imilar  to  the  findings  of  an- 
other study,  we  found  that  women  entered  primary  care  in 
significantly  greater  numbers  than  did  men.10  In  the  previ- 
ous study,  the  higher  proportion  of  women  in  primary  care 
was  due  to  their  greater  numbers  in  general  pediatrics  and 
obstetrics  and  gynecology,  not  in  general  internal  medi- 
cine. Women  alumni  of  UC8D  were  also  disproportion- 
ately represented  in  general  pediatrics  and  obstetrics  and 
gynecology;  however,  the  most  significant  difference  was 
in  general  internal  medicine.  No  significant  gender  differ- 
ence was  found  in  family  practice.  Female  students  could 
have  the  greatest  influence  on  increasing  the  number  of 
graduates  in  primary  care  because  women  are  approaching 
50%  of  enrollment  at  UCSD  and  elsewhere. 

Earlier  studies  are  in  conflict  regarding  the  specialty 
preference  of  minority  students.3’4,8  We  found  that  under- 
represented minority  graduates  chose  primary  care  signif- 
icantly more  frequently  than  did  white  respondents.  A 
higher  percentage  of  Asian  respondents  than  white  re- 
spondents entered  primary  care,  but  the  difference  was 
not  significant.  Among  the  small  number  of  respondents 
who  decided  their  specialty  before  entering  medical 
school,  75%  chose  primary  care.  Most  made  career  deci- 
sions in  their  third  or  fourth  year,  which  did  not  favor  or 
disfavor  primary  care.  These  data  may  not  be  useful  in  the 
admission  process  because  many  applicants  may  declare 
a preference  for  primary  care  once  it  is  known  to  influ- 
ence admissions,  but  the  use  of  corroborating  evidence, 
such  as  premedical  extracurricular  activities,  might  be 
helpful.  As  expressed  elsewhere,15  the  latter  two  years  of 
medical  school  should  be  the  primary  target  for  change 
because  most  decisions  are  made  then.  The  respondents 
who  spent  most  of  their  time  before  medical  school  in  a 
small  town  or  rural  environment  (6%)  chose  primary  care 
70%  of  the  time.  This  was  nearly  threefold  more  than 
those  from  a large  city.  Of  those  from  a small  city,  48% 
chose  primary  care,  nearly  a twofold  increase  over  those 
from  a large  city. 


The  influence  of  personal  factors  was  perceived  differ- 
ently between  the  primary  care  group  and  the  non-pri- 
mary care  group  (Table  2).  The  influencing  factors  that 
favored  the  primary  care  group  were  all  personal.  As 
noted  by  others,  personal  social  values  were  the  strongest 
influencing  factor  for  the  primary  care  group.3  Therefore, 
the  detection  of  these  personal  attributes  could  be  used  to 
affect  admission  policies.  As  expected,  the  primary  care 
group  favored  a broad  scope  of  practice,  with  an  empha- 
sis on  patient  education  and  prevention.  The  primary  care 
group  also  had  a higher  mean  score  for  the  factor  “other 
physician  role  models,”  but  it  was  not  significant. 

Other  personal  factors  favored  the  non-primary  care 
group,  such  as  the  significantly  stronger  influence  of  hours 
worked  and  length  of  residency  training.  This  could  be  re- 
lated to  the  fact  that  primary  care  residencies  are  distinc- 
tively shorter  (obstetrics  and  gynecology  excluded)  than 
the  non-primary  care  specialties.  As  expected,  the  non- 
primary care  group  strongly  favored  a narrow  scope  of 
practice,  with  an  emphasis  on  doing  procedures.  The 
lifestyle  available  in  one’s  specialty  had  a strong  influence 
on  the  non-primary  care  group.  A further  breakdown  re- 
vealed that  those  who  chose  family  practice  rated  it  as  an 
even  stronger  influence  than  the  non-primary  care  group. 
It  is  unclear  how  to  interpret  the  results  because  lifestyle 
could  mean  many  different  things.  For  example,  lifestyle 
could  be  related  to  income  for  some  physicians  and  amount 
of  personal  time  for  others.  The  greater  influence  of  income 
potential  on  the  non-primary  care  group  was  expected. 
This  reflects  the  difference  in  earning  potential  between  the 
groups,  with  non-primary  care  specialists  earning  signifi- 
cantly more  than  primary  care  specialists  (excluding  ob- 
stetrics and  gynecology).  Although  there  was  a statistically 
significant  difference  in  scores,  the  level  of  debt  as  a per- 
ceived factor  had  minimal  to  no  influence  on  either  group. 

The  medical  school  environment  had  a greater  influ- 
ence on  the  non-primary  care  group.  The  UCSD  faculty 
had  a strong  effect  on  specialty  choice  for  the  non-pri- 
mary care  group.  A further  breakdown  revealed  that  the 
difference  was  largely  due  to  the  low  response  of  those 
entering  family  practice.  This  is  despite  the  fact  that 
UCSD  has  a large,  well-established  family  practice  pro- 
gram and  a growing  department  within  the  past  decade. 
Clinical  rotations  within  their  specialty  was  the  strongest 
influencing  factor  for  the  non-primary  care  group. 
Further  analysis  showed  that  nearly  the  entire  difference 
between  groups  is  due  to  a lack  of  influence  on  those  in 
family  practice.  Family  practice  was  the  only  primary 
care  specialty  that  did  not  have  any  core  time  in  the  third- 
year  curriculum,  suggesting  that  the  medical  school  envi- 
ronment promotes  or  disfavors  primary  care  through 
clinical  exposure.  As  expected,  the  non-primary  care 
group  was  significantly  more  influenced  by  the  prestige 
associated  with  their  specialty.  At  UCSD,  non-primary 
care  specialty  and  subspecialty  physicians  dominate,  an 
imbalance  that  the  university  has  recently  addressed  by 
increasing  exposure  to  primary  care  faculty. 

Literature  reports  have  shown  that  primary  care  physi- 
cians do  much  less  clinical  research  than  their  non- 
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primary  care  colleagues.71"  This  study  supports  those  re- 
sults, raising  the  concern  of  exacerbating  the  declining  in- 
terest in  research  by  medical  graduates  by  shifting 
physicians  into  primary  care.  Promoting  primary  care  re- 
search and  exposing  those  students  interested  in  primary 
care  to  clinical  research  could  help,  although  further  study 
is  necessary. 

As  expected  given  previous  studies  reporting  that  debt 
greater  than  $75,000  is  required  to  affect  students’  spe- 
cialty choices,  there  was  little  influence  of  debt  on  UCSD 
graduates.16  This  may  be  a problem  in  the  future  if  tuition 
or  fee  increases  continue,  coupled  with  more  economi- 
cally diverse  student  bodies.  The  findings  suggest  that 
there  is  a debt  threshold  at  which  UCSD  students  will  be- 
come increasingly  sensitive  to  their  potential  income  and 
corresponding  specialty  choice.  It  is  important  to  note  that 
we  asked  for  debt  from  all  sources  because  medical 
school  debt  is  not  a complete  marker,  and  it  is  total  debt 
that  may  influence  specialty  choice. 

General  comments  were  solicited  in  the  questionnaire 
and  were  often  directed  at  the  perceived  hostility  toward 
primary  care  (especially  family  medicine)  at  UCSD. 
“UCSD  was  an  unfriendly  school  for  family  practice  . . 
commented  a 1982  graduate,  and  “I  did  find  the  bulk  of 
UCSD  faculty  very  antagonistic  towards  primary  care,” 
said  a 1990  graduate.  Many  of  these  same  alumni  had  a 
faculty  member  or  resident  who  inspired  them:  “I  was 
miserable,  but  I had  a great  resident  who  encouraged  me,” 
said  a 1982  graduate.  “My  number  1 reason  for  choosing 
my  specialty  was  one  UCSD  faculty  role  model  practic- 
ing prevention,  patient  education,  and  whole  patient  care,” 
said  a 1 990  graduate.  These  comments  show  that  support 
for  primary  care  within  the  medical  school  was  critical  in 
attracting  students. 

Comments  from  subspecialists  displayed  critical  vari- 
ations in  personality  and  personal  characteristics:  “My  in- 
terest in  dermatology  came  from  personal  skin  problems 
prior  to  medical  school.”  “A  chance  to  cut  is  a chance  to 
cure.”  "Plastic  surgery  is  creative,  artistic,  and  problem 
solving.”  "I  strongly  disliked  patients  with  long  medical 
histories  and  big  charts.” 

Two  consistent  themes  permeate  the  results.  First,  cer- 
tain demographic  factors  were  strong  indicators  for 
choosing  primary  care.  Although  it  may  be  difficult  to  se- 
lect for  characteristics  such  as  sex,  ethnicity,  and  place  of 
origin,  personal  social  values  could  be  selected  for  or  in- 
fluenced. Second,  the  environment  has  a strong  influence 
on  graduates’  specialty  choices,  regrettably  often  a nega- 
tive effect  on  primary  care  specialties  (especially  family 
practice).  The  university  is  changing  its  environment  to 
increase  primary  care  exposure.  The  class  of  1 995  was  the 
first  to  have  a required  fourth-year  primary  care  rotation. 


A required  primary  care  longitudinal  experience  of  half  a 
day  per  week  throughout  the  third  year  has  been  imple- 
mented for  the  class  of  1997.  The  only  required  primary 
care  experience  for  the  alumni  surveyed  was  a four-week 
outpatient  pediatrics  rotation  in  the  third  year,  although 
they  had  fourth-year  elective  time  to  pursue  other  primary 
care  opportunities.  Changes  in  graduate  medical  educa- 
tion at  UCSD  include  increasing  primary  care  residency 
slots  while  decreasing  others  and  creating  a new,  affili- 
ated, community-based  family  practice  residency.  In 
fact,  UCSD’s  environment  is  changing  rapidly  because  it 
must  not  only  comply  with  state  mandates  but  adjust  to 
perceived  workforce  requirements  of  the  next  several 
decades.  Further  follow-up  studies  will  be  needed  to  test 
the  response  of  students  to  these  changes  in  curriculum 
and  practice  environment.  Indeed,  the  latter  may  be  a ma- 
jor factor  for  students  entering  specialty  training  in  the 
1990s.  Primary  care  fields  are  the  initial  specialty  choice 
of  61%  of  the  class  of  1995,  53.5%  if  obstetrics  and  gy- 
necology is  excluded. 
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Centennial  of  Rontgen's  Discovery  of  X-rays 

RICHARD  I.  FRANKEL,  MD,  MPH,  Honolulu,  Hawaii 

November  8,  1995,  marked  the  100th  anniversary  of  Wilhelm  Conrad  Rontgen's  discovery  of  x-rays. 
This  remarkable  scientific  achievement  has  had  an  effect  on  medicine  and  science  that  has  been 
matched  by  few  other  advances.  I will  briefly  review  the  events  leading  up  to  Rontgen's  discovery  and 
the  subsequent  development  of  radiology  as  a discipline. 

(Frankel  Rl:  Centennial  of  Rontgen's  discovery  of  x-rays.  West  J Med  1996;  164:497-501) 


November  1995  marked  the  centennial  of  one  of  the 
great  discoveries  of  science.  On  November  8,  1895, 
Wilhelm  Conrad  Rontgen  (1845  to  1923)  discovered  a 
mysterious  new  ray  that  he  later  called  the  “x-ray”  signi- 
fying the  unknown  and  puzzling  nature  of  this  type  of  ra- 
diation or  perhaps  his  own  modesty.1  This  name  has,  of 
course,  remained  in  use  for  the  intervening  century,  al- 
though some  still  refer  to  x-rays  as  “roentgen  rays,”  a 
term  that  was  used  by  others  shortly  after  Rontgen’s  dis- 
covery in  recognition  of  his  great  achievement.  In  view  of 
the  pivotal  role  of  this  discovery  in  the  development  of 
many  aspects  of  medical  science,  including  diagnosis, 
treatment,  epidemiology,  public  health,  and  pathophysiol- 
ogy, it  is  appropriate  to  commemorate  Rontgen’s  seminal 
work  with  a brief  review. 

Rontgen  was  bom  in  Lennep  in  what  is  now  the 
Rhineland  region  of  Germany  in  1845.  His  parents  were 
first  cousins.2  His  mother’s  ancestors  were  from  Holland, 
and  the  Rontgen  family  moved  to  Apeldoorn,  Holland 
(now  the  Netherlands),  when  Wilhelm  was  3 years  of  age. 
His  father  was  a merchant.  Because  of  the  move,  the  fam- 
ily lost  their  Prussian  citizenship  and  became  Dutch  citi- 
zens in  1 848,  the  year  of  their  move.3 

An  average  student  in  primary  and  secondary  school, 
Rontgen  entered  the  Utrecht  Technical  School  in  Holland 
in  1862.  Completion  of  that  curriculum  would  have  pre- 
pared him  only  to  enter  a technical  high  school;  he  would 
not  have  qualified  for  entry  into  a university.  He  did  not 
complete  the  curriculum,  however,  being  expelled  be- 
cause he  refused  to  name  a fellow  student  who  had 
mocked  the  teacher  in  class.3  After  auditing  mostly  sci- 
ence courses  at  the  University  of  Utrecht,  Rontgen  moved 
to  Ziirich,  Switzerland,  in  November  1865  to  enroll  as  a 
student  of  mechanical  engineering  at  the  federal  Poly- 
technical  School,  graduating  as  a mechanical  engineer  in 
1868.4  His  only  physics  course  there  was  one  semester  in 
technical  physics  taught  by  R.  J.  E.  Claussius  (1822  to 
1 888),  a German  mathematical  physicist  who  is  regarded 
as  the  father  of  thermodynamics  and  who  is  honored  by 
having  one  of  the  moon’s  craters  named  after  him.  There 


is  no  evidence,  however,  that  Claussius  had  any  specific 
influence  on  the  direction  of  Rontgen’s  career. 

After  graduation,  Rontgen  remained  in  Zurich  as  a 
graduate  student  in  mathematics  at  the  University  of 
Zurich.  His  mentor  was  August  Kundt,  an  authority  in  the 
theory  of  light.  Rontgen’s  first  experiments  at  Zurich  con- 
cerned the  properties  of  gases  and  proved  to  be  important 
in  his  subsequent  discoveries.  His  doctoral  thesis,  Studien 
iiber  Gase  (“Studies  on  Gases”),  led  to  his  being  awarded 
the  PhD  degree  in  1869  and  also  led  to  his  appointment  as 
assistant  to  Kundt.  Rontgen  returned  to  his  native  Ger- 
many in  1870  when  he  followed  Kundt  to  the  University 
of  Wurzburg  in  Bavaria.  He  again  followed  his  mentor  in 
1872  when  Kundt  was  appointed  to  the  chair  of  the  de- 
partment of  physics  at  the  Kaiser  Wilhelms  University  in 
Strassburg.  Rontgen’s  initial  faculty  appointment  came  at 
that  same  institution  in  1 874. 

Over  the  next  five  years,  Rontgen  had  appointments  as 
professor  in  physics  and  mathematics  in  Hohenheim  and 
associate  professor  in  theoretical  physics  at  Strassburg. 
His  experimental  work  during  this  time  included  various 
studies  of  gases  and  also  measurements  of  the  discharges 
of  electricity  through  conductors. 

Cathode  rays  had  been  discovered  by  Geissler  and 
others  in  the  1850s.5  These  rays  consist  of  electrical  cur- 
rent that  is  emitted  from  the  cathode  end  of  a vacuum 
tube  when  a high-tension  electrical  discharge  is  passed 
through  it,  and  their  discovery  came  because  of  the  fluo- 
rescence produced  when  the  rays  struck  fluorescing  ma- 
terials. Such  a tube  had  been  developed  in  1869  by  Hittorf 
and  later  modified  in  1879  by  Crookes  by  altering  the 
shape.6  These  tubes  had  relatively  thick  glass  walls.  As 
the  vacuum  increased,  the  passage  of  current  decreased 
until  it  would  not  pass  through  the  tube.  The  most  impor- 
tant experiments  with  cathode  rays  were  conducted  by 
Philipp  Lenard,  Director  of  the  Physical  Institute  at  Hei- 
delberg University.  In  1892  Lenard  constructed  a glass 
vacuum  tube  containing  a window  and  covered  this  win- 
dow with  a thin  layer  of  aluminum.  He  demonstrated  that 
the  cathode  rays  passed  through  the  aluminum  to  the  out- 
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side,  made  the  air  outside  the  tube  electrically  conductive, 
were  absorbed  in  the  first  few  centimeters  of  air,  caused 
luminescence  of  certain  fluorescent  salts,  and  darkened 
a photographic  plate.3  Rontgen  repeated  some  experi- 
ments regarding  the  effects  of  cathode  rays  on  air  and  hy- 
drogen and  was  so  stimulated  by  this  work  that  he 
dropped  his  other  research  and  worked  exclusively  on 
cathode  rays. 

In  his  critical  series  of  experiments.  Rontgen  com- 
pletely covered  a Lenard  tube  with  cardboard  and  foil  to 
prevent  any  visible  light  from  escaping  from  the  tube.  He 
directed  the  cathode  rays  toward  a small  screen  coated 
with  barium  platinocyanide,  a fluorescent  material.  He 
confirmed  that  the  cathode  rays  caused  fluorescence  if  the 
coated  screen  was  placed  close  to  the  window  of  the  tube. 
Knowing  that  Hittorf  and  Crookes  tubes  produced  light 
when  current  was  passed  through  them,  he  postulated  that 
they  might  also  produce  cathode  rays  that  caused  fluores- 
cence, but  that  this  fluorescence  might  be  obscured  by 
the  luminescence.  He  therefore  completely  covered  a 
Crookes  tube  with  cardboard  and  showed  that  no  light 
passed  through  the  cover  when  current  was  passed 
through  the  tube.  Just  before  he  moved  to  the  next  phase, 
when  he  planned  to  set  up  a barium  platinocyanide-coated 
screen  to  look  for  cathode  ray  fluorescence,  he  happened 
to  note  a faint  green  light  shimmering  on  a nearby  bench. 
(The  actual  color  perceived  by  Rontgen  is  of  some  inter- 
est because  he  was  color  blind!2)  He  confirmed  this  obser- 
vation on  repeating  the  experiment  and  noted  that  the 
intensity  of  the  green  color  fluctuated  along  with  the  fluc- 
tuating electric  current.  He  discovered  that  the  light  was 
coming  from  the  barium  platinocyanide-coated  screen 
that  was  lying  on  the  bench  and  was  to  have  been  used  for 
the  next  experiment.  He  showed  that  the  fluorescence  was 
produced  even  when  the  screen  was  at  some  distance 
from  the  tube,  thus  proving  that  something  other  than 
cathode  rays  was  responsible  for  the  fluorescence. 

That  Friday,  November  8,  1895,  and  over  the  ensuing 
weekend,  Rontgen  repeated  and  expanded  his  work  and 
documented  his  activities.  He  demonstrated  that  these 
rays  could  penetrate  not  only  glass  and  air  but  a variety  of 
materials,  including  various  metals.  He  demonstrated  that 
a thin  sheet  of  lead  completely  blocked  them.  He  also  in- 
ferred that  they  were  in  fact  rays  because  they  traveled  in 
straight  lines  and  created  shadows  of  the  type  that  would 
be  created  by  rays.  While  studying  the  ability  of  lead  to 
stop  the  rays.  Rontgen  held  a small  piece  of  lead  between 
his  thumb  and  index  finger  and  placed  it  in  the  path  of  the 
rays.  He  noted  that  he  could  distinguish  the  outline  of  the 
two  digits  on  the  screen  and  that  the  bones  appeared  as 
darker  shadows  than  did  the  surrounding  soft  tissue.  This 
was  the  first  x-ray  image  of  a part  of  the  human  body. 
Thus,  an  amazing  amount  of  the  foundation  of  clinical  ra- 
diology was  established  that  first  weekend! 

Rontgen  continued  his  work  over  the  next  several 
weeks,  during  which  he  made  additional  images  and 
showed  that  the  rays  darkened  a photographic  plate.  Fi- 
nally, he  submitted  his  manuscript,  Uber  eine  neue  Art 
von  Strahlen  (“On  a New  Kind  of  Rays”)  to  the 


Physikalisch-Medizinische  Gesellschaft  in  Wurzburg  on 
December  28,  1895. 7 In  this  paper  he  used  the  term  “x- 
rays”  for  the  first  time.  The  first  published  account  of  his 
work  appeared  in  The  Presse  of  Vienna  on  January  5, 
1896.  The  Presse  noted,  regarding  the  demonstration  of 
bones. 

The  surgeon  could  then  determine  the  extent  of  a complicated  bone  frac- 
ture without  the  manual  examination  which  is  so  painful  to  the  patient: 
he  could  find  the  position  of  a foreign  body  such  as  a bullet  or  a piece  of 
shell  much  more  easily  than  has  been  possible  heretofore  and  without 
any  painful  examinations  with  a probe.211’4551 

Once  Rontgen  presented  his  work  in  Wurzburg,  word 
of  his  achievement  spread  rapidly.  This  rapid  spread  was 
accompanied  by  an  almost  immediate  appreciation  of 
some  of  the  possible  uses  of  his  rays,  as  well  as  almost 
immediate  application  in  a variety  of  situations. 

The  day  after  Rontgen’s  announcement.  Dr  J.  R.  Rat- 
cliffe  in  Birmingham,  England,  produced  a radiograph  of 
his  hand  after  he  had  pushed  a sterilized  needle  under  the 
skin  of  his  palm.  The  film,  of  course,  demonstrated  the  lo- 
cation of  the  needle.  The  following  night,  a woman  came 
to  Queen’s  Hospital  in  Birmingham  with  a needle  embed- 
ded in  her  hand.  Ratcliffe  and  colleague  Hall-Edwards 
made  a radiographic  image  of  her  hand  and  developed  a 
bromide  print  of  the  radiograph.  They  gave  the  print  to  the 
patient,  who  took  it  to  her  surgeon  the  next  morning.  The 
surgeon  used  the  photograph  as  a guide  in  removing  the 
needle.  This  was  presumably  the  first  operation  to  be 
done  based  on  the  results  of  diagnostic  x-ray  images.2 

Radiographic  images  were  being  produced  in  several 
sites  in  Germany  in  January  1896,  the  same  month  that 
Rontgen’s  discovery  was  announced.  Electronic  commu- 
nications resulted  in  a rapid  transmission  of  the  news  to 
the  United  States  as  well.  American  newspapers  pub- 
lished the  news  of  Rontgen’s  discovery  as  early  as  Janu- 
ary 9,  1896. 7 By  the  third  week  of  January,  a New  York 
newspaper  reported  that  x-ray  images  had  been  used  in 
Europe  to  locate  foreign  objects  and  diagnose  diseases  of 
bone.8  Although  it  has  been  reported  that  x-ray  pho- 
tographs were  being  produced  in  this  country  in  January 
1 896,''  the  first  documented  diagnostic  x-ray  photograph 
in  the  United  States  may  be  one  obtained  in  the  physics 
department  of  Dartmouth  College,  Hanover,  New  Hamp- 
shire, on  February  3,  1 896.  This  film  of  the  left  wrist  of  a 
14-year-old  boy  who  fell  while  ice  skating  showed  an  ul- 
nar fracture.9 

Radiology  developed  rapidly  as  a medical  and  scien- 
tific discipline.  In  1896  x-ray  images  were  used  to 
demonstrate  a wide  variety  of  skeletal  abnormalities  and 
foreign  bodies.  The  British  are  credited  with  the  initial 
use  of  radiographs  in  treating  those  wounded  in  battle  that 
same  year.  Images  of  various  organs,  the  fetus  in  utero, 
and  the  calcification  of  tissues  were  also  produced.2 

Rontgen  had  noted  the  difficulties  in  using  x-ray  im- 
ages for  the  diagnosis  of  abnormalities  involving  tissues 
other  than  bone.  To  overcome  this  limitation,  in  February 
1896  blood  vessels  were  injected  after  death  with  a mix- 
ture of  lime,  cinnabar,  and  petroleum  to  demonstrate 
vascular  anatomy.3  The  following  year  in  Boston,  Massa- 
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chusetts,  swallowed  bismuth  subnitrate  was  used  to  study 
the  gastrointestinal  tract  of  animals,  and  this  technique 
was  used  in  humans  in  1898. 10 

Technical  developments  in  1896  included  the  use  of 
fluoroscopy  and  cineradiography.  Applications  included 
submitting  x-ray  images  as  evidence  in  medicolegal 
cases,  quality  control  in  manufacturing  metal  products, 
detecting  fraudulent  documents  and  paintings,  and  in- 
specting postal  parcels,  all  introduced  in  that  same  year.2 

The  widespread  clinical  use  of  x-rays  was  facilitated 
by  scientific  investigation  and  industrial  application 
shortly  after  Rontgen  reported  his  findings.  Thomas  Edi- 
son, who  had  invented  the  electric  light  bulb  in  the  1880s, 
began  research  on  x-rays  at  his  Edison  Lamp  Works  in 
1896.  Among  his  studies  were  investigations  of  the 
source  of  x-rays,  the  tube  to  focus  the  rays,  and  the  chem- 
ical substances  that  fluoresced  when  struck  by  x-rays. 
These  last  studies  were  important  in  the  development  of 
the  Edison  fluorescent  lamp.11 

A major  advance  occurred  in  1913  at  General  Electric. 
The  Crookes  tube  that  Rontgen  had  used  had  been  filled 
with  gas,  resulting  in  an  erratic  output  of  x-rays.  Coolidge 
at  General  Electric  used  a cathode  vacuum  tube  that  pro- 
duced a stable  emission  of  x-rays.  Later  he  introduced  a 
tungsten  alloy  for  both  the  cathode  and  the  anode,  and 
tungsten  has  been  used  for  this  ever  since.12  Interestingly, 
Edison  had  used  calcium  tungstate  in  his  experiments, 
coating  the  inner  walls  of  a vacuum  tube  into  which  x- 
rays  were  introduced.  He  envisioned  a new  type  of  lamp, 
but  abandoned  his  research  because  of  the  adverse  effects 
that  resulted  (described  later).11 

In  addition  to  the  development  of  better  sources  of  x- 
rays,  several  other  advances  in  the  first  few  decades  of  ra- 
diology were  crucial  in  facilitating  the  broad  application 
of  this  diagnostic  technique.  Up  to  the  1920s,  the  x-ray- 
sensitive  material  was  coated  onto  a glass  plate.  In  the 
1920s,  the  glass  plate  was  replaced  by  celluloid  film. 
Each  piece  of  film  contained  a single  x-ray  image,  and  the 
film  had  to  be  changed  after  each  picture  was  taken.  The 
celluloid  film  was  replaced  with  acetate,  but  this  was  a 
minor  improvement  in  comparison  to  the  next  change.  In 
1931  the  process  was  changed  so  that  the  x-ray-sensitive 
emulsion  was  applied  to  paper  rather  than  film  (R.  J.  An- 
derson, “In  Search  of  TB  Cases,”  American  Lung  Associ- 
ation Bulletin,  March  1982,  pp  11-13).  In  addition, 
multiple  images  could  be  applied  to  a single  piece  of 
paper  as  improvements  in  cameras  and  x-ray  machines 
allowed  for  smaller  images  in  some  situations.  These 
developments  greatly  reduced  the  time  consumed  in  tak- 
ing an  x-ray  image  and  reduced  the  cost  from  between  $5 
and  $15  per  picture  to  between  50  cents  and  a dollar. 
While  these  other  technical  advances  were  under  way, 
there  was  also  interest  in  reducing  the  time  of  exposure 
necessary  for  producing  clinical  radiographic  images. 
This  interest  was  driven  partly  by  the  practical  need  to  be 
more  efficient  in  processing  patients.  Early  films  required 
15  minutes  of  exposure  to  x-rays  to  demonstrate  the 
coarse  structure  of  the  bones  of  the  hand.  Thicker  bones 
required  longer  exposures,  so  that  a skull  film  might  re- 


quire an  hour  or  more  of  exposure  with  the  tube  only  5 cm 
(2  in)  from  the  head.2  As  discussed  later,  the  recognition 
of  toxic  effects  of  exposure  to  x-rays  also  mandated  at- 
tempts to  reduce  radiation  exposure. 

The  development  of  intensifying  screens  was  critical 
in  reducing  the  amount  of  radiation  necessary  for  the  pro- 
duction of  clinical  radiographs.  These  screens  (as  cur- 
rently used)  are  placed  on  each  side  of  the  x-ray  film, 
forming  a sandwich.  The  intensifying  screen  contains  a 
fluorescent  substance  that  produces  fluorescent  light 
when  struck  by  x-rays,  thus  converting  radiant  energy  to 
light  energy.  The  x-ray  film  itself  is  extremely  sensitive  to 
light  energy  and  reacts  to  the  light  produced  by  the  inten- 
sifying screens,  resulting  in  the  final  image.  The  use  of  in- 
tensifying screens  reduces  the  amount  of  radiation 
necessary  for  the  production  of  a clinical  radiograph  by  a 
factor  of  'As  to  'A»  of  that  which  would  be  necessary  if  there 
were  no  intensification.12  This  proved  to  be  important  in 
minimizing  toxicity,  in  reducing  the  time  necessary  to 
make  a diagnostic  image,  and  in  improving  quality  by  re- 
ducing the  motion  of  patients. 

Tuberculosis  was  a leading  cause  of  death  in  the 
United  States  in  the  latter  part  of  the  19th  century  and  re- 
mained one  of  the  leading  causes  of  death  during  the  first 
few  decades  of  this  century,  with  a national  death  rate  of 
1 13  per  100,000  per  year  in  1920. 13  The  rapid  develop- 
ment of  diagnostic  radiology  was  widely  applied  to  tuber- 
culosis and  proved  to  be  critically  important  in  the  early 
detection  of  disease  and  the  early  institution  of  isolation. 
In  the  early  years,  there  was  debate  about  the  relative  mer- 
its of  fluoroscopy  and  radiography  in  the  diagnosis  of  tu- 
berculosis, the  former  being  less  expensive,  more  rapid, 
and  easier  to  interpret.14  The  technical  developments  out- 
lined earlier  led  to  the  adoption  of  radiography  rather  than 
fluoroscopy  as  the  major  imaging  technique  for  tubercu- 
losis. Fluoroscopy,  however,  claimed  an  important  role 
with  the  introduction  of  collapse  therapy,  that  is,  the  cre- 
ation of  a therapeutic  pneumothorax.14 

The  increased  efficiency  of  making  images  and  the 
decreased  cost  allowed  the  application  of  x-ray  images  to 
tuberculosis  screening  programs,  and  mass  x-ray  screen- 
ing became  the  primary  tool  for  tuberculosis  control  pro- 
grams and  remained  so  until  the  incidence  of  tuberculosis 
decreased  sufficiently  for  the  tuberculin  skin  test  to  be 
useful.  The  extent  to  which  x-ray  images  were  imple- 
mented is  shown  by  the  fact  that  in  1946,  6 million 
screening  x-ray  films  were  taken  by  public  health  screen- 
ing programs  in  the  United  States.  By  1950  the  number 
had  increased  to  15  million.15  With  the  development  of  an- 
timicrobial therapy  for  tuberculosis  treatment  and  subse- 
quently for  treating  tuberculosis  infection  and  preventing 
disease,  radiography  took  on  yet  another  crucial  role  in 
tuberculosis  control. 

Although  the  decrease  in  the  tuberculosis  incidence 
led  to  the  elimination  of  mass  screening  for  tuberculosis, 
diagnostic  radiology  continued  to  grow  at  a rapid  pace  af- 
ter 1950,  a pace  that  has  not  slowed  yet.  An  estimated  260 
to  330  million  radiologic  procedures  were  done  in  the 
United  States  in  1990.  This  is  an  average  of  1.0  to  1.3  ra- 
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diologic  procedures  per  citizen  per  year.  The  estimated 
cost  was  $19  to  $22  billion,  representing  about  3.5%  of 
the  total  national  spending  on  health  care.16  At  the  Massa- 
chusetts General  Hospital  Medical  Center  alone,  in  1992 
there  was  a staff  of  69  full-time  practicing  radiologists 
with  a case  load  of  more  than  400,000  cases  per  year.17 
New  developments  continue,  as  does  the  rapid  growth  in 
the  application  of  these  new  developments.  Magnetic  res- 
onance (MR)  imaging  was  first  used  clinically  in  1982. 
Before  October  1984,  there  were  72  MR  units  operational 
in  the  United  States,  and  in  1990,  70  of  these  units  were 
still  operational.  (There  were,  of  course,  many  new  MR 
units  by  that  time.)  In  1990,  each  of  these  70  units  per- 
formed an  average  of  more  than  3,000  examinations  per 
year,  for  a total  of  210,000  procedures  from  these  70  old- 
est units  alone.18 

The  toxicity  of  x-rays  became  apparent  soon  after 
Rontgen  discovered  them.  Hair  loss  was  noted  first,  being 
recognized  by  May  1896.  Skin  toxicity  was  noted  a few 
months  later.  Early  x-ray  images  required  exposures  of  as 
long  as  80  minutes,  and  thus  early  x-ray  workers  were 
among  the  most  severely  affected.  Dr  Hall-Edwards,  the 
British  physician  responsible  for  the  first  clinical  x-ray 
photograph  in  England  in  early  1 896,  developed  cancer  of 
the  hands  from  radiation  exposure  incurred  while  holding 
patients’  extremities  on  photographic  plates.  In  1896,  a 
commercial  demonstrator  at  Bloomingdale  Brothers  store 
in  New  York,  whose  x-ray  machine  ran  continuously  for 
two  to  three  hours  a day,  reported  the  development  of  dry 
skin,  followed  by  changes  similar  to  a strong  sunburn  and 
later  scaliness  of  the  skin.  He  also  noted  the  cessation  of 
fingernail  growth  and  loss  of  hair  from  involved  portions 
of  the  skin.3  That  same  year  Sir  Joseph  Lister  postulated 
that 

the  transmission  of  the  rays  through  the  human  body  may  be  not  alto- 
gether a matter  of  indifference  to  internal  organs,  but  may  by  long  con- 
tinued action  produce,  according  to  the  condition  of  the  part  concerned, 
injurious  irritation  or  salutary  stimulation. 3(p91) 

Because  of  the  erratic  output  of  x-rays  from  the  old 
gas-evacuated  tubes,  early  radiologists  had  to  examine 
their  own  hands  with  a fluoroscope  to  measure  the  output 
and  gauge  the  needed  exposure  time  for  clinical  radi- 
ographs.17 Cancer  of  the  skin  of  the  hands  was  a major  oc- 
cupational health  hazard  for  these  early  pioneers.2 

Toxicity  played  a major  role  in  Edison’s  decision  to 
abandon  his  development  of  a new  lamp  using  x-rays.19 
His  assistant  Clarence  Dally  suffered  hair  loss  and  skin 
ulcers.  He  had  periodic  acute  inflammation  of  his  left 
hand,  with  which  he  held  the  objects  in  the  x-ray  beam. 
Carcinoma  of  both  of  his  hands  developed,  leading  to 
bilateral  amputation  of  the  arms,  and  he  died  in  1904  of 
recurrent  carcinoma.11  Walter  James  Dodd,  the  first  skiag- 
rapher  (equivalent  to  today’s  radiologist)  at  the  Massa- 
chusetts General  Hospital,  died  in  1916  of  radiation 
exposure  and  a series  of  surgical  procedures  resulting 
from  that  exposure.17 

Ironically,  Rontgen  had  conducted  virtually  all  of  his 
experiments  in  a zinc  box,  which  gave  better  definition  of 
the  x-ray  beam.  He  had  also  added  a lead  plate  to  the  zinc 


and  thus  fortuitously  protected  himself  from  the  radiation 
that  he  discovered.3 

The  therapeutic  use  of  x-rays  was  initiated  shortly  af- 
ter Rontgen’s  discovery.  The  first  reported  case,  a patient 
with  carcinoma  of  the  breast,  was  treated  in  1 896.20  An  in- 
creased therapeutic  use  of  x-rays  followed  the  observation 
of  the  destructive  effects  of  x-rays  on  normal  tissues.  Un- 
standardized x-ray  treatments  were  used  in  the  first  part  of 
the  20th  century.  The  first  treatments  using  quantitated  and 
qualitated  doses  of  radiation  were  based  on  studies  from 
the  Frauenklinik  (Women’s  Clinic)  at  Freiburg  University 
in  Germany.  These  studies  were  published  in  191 8.3 

The  French  scientist  Henri  Poincare  postulated  that 
because  x-rays  cause  fluorescence,  fluorescent  substances 
might  generate  x-rays.  His  countryman,  Henri  Becquerel, 
confirmed  that  uranium  produced  similar  rays,  that  is, 
gamma  rays.  Two  other  scientists  working  in  France, 
Marie  and  Pierre  Curie,  identified  other  radioactive  sub- 
stances, among  them  radium,21  which  they  discovered  in 
1896,  and  published  their  report  in  1898.22 

As  noted  earlier,  the  first  standardization  of  x-ray  ther- 
apy was  at  Freiburg.  The  pioneering  studies  of  therapy  us- 
ing gamma  rays  from  radium  were  carried  out  in  the  same 
institution.3  Over  the  ensuing  decades,  there  has  been  pro- 
gressively greater  usage  of  radiation  therapy.  In  1990, 
nearly  500,000  patients  in  this  country  were  treated  with 
radiation  therapy.23  Rontgen’s  discovery  also  provided  the 
scientific  basis  for  diagnostic  nuclear  medicine,  another 
discipline  that  has  experienced  dramatic  growth. 

Rontgen  was  a modest  man  who  shunned  publicity. 
As  with  many  who  make  dramatic  discoveries,  he  was 
also  the  subject  of  much  criticism.  There  were  a number 
of  reasons  for  this.  One  was  the  fact  that  others,  for 
example,  Goodspeed  in  Philadelphia,  Pennsylvania,  and 
Crookes  in  England,  had  made  accidental  x-ray  pho- 
tographs in  the  course  of  their  studies.  Neither  had  ap- 
preciated the  importance  of  nor  sought  to  explain  their 
findings.24 

Lenard  himself  had  also  noted  the  effects  of  x-rays, 
without  appreciating  the  importance  of  his  observation. 
At  first  he  had  been  helpful  to  and  supportive  of  Rontgen. 
It  appears  that  his  attitude  may  have  changed  after  he  sent 
Rontgen  a letter  of  congratulations  in  1897,  expecting  a 
reply  acknowledging  his  own  contributions.  He  never  re- 
ceived such  a letter.  With  the  passage  of  time,  he  became 
increasingly  bitter.6  This  hostility  may  have  hardened 
when  Rontgen  received  the  first  Nobel  prize  for  physics 
in  1901.  Lenard  himself  received  the  Nobel  prize  for 
physics  in  1905,  and  his  Nobel  lecture  was  critical  of 
Rontgen.  Lenard  subsequently  became  one  of  the  leading 
scientists  of  Nazi  Germany  and  a staunch  supporter  of  the 
Nazis.  There  was  then  political  reason  to  downplay  the 
role  of  Rontgen  and  to  advance  the  case  for  Lenard  as  the 
one  who  should  receive  credit  for  the  discovery  of  x-rays.6 
Rumors  had  circulated  shortly  after  Rontgen’s  discovery 
that  the  discovery  had  been  accidental  or  that  an  assistant 
rather  than  Rontgen  himself  had  made  it.24  Such  rumors 
persisted  after  Rontgen’s  death  and  were  advanced  over 
the  years  by  Lenard’s  supporters. 
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Rontgen  was  so  embittered  by  the  criticism  and  claims 
that  he  received  credit  for  the  work  of  others  that  he  never 
published  any  material  on  x-rays  after  his  initial  three 
publications  between  1895  and  1897.8  Although  he  and 
others  quickly  recognized  the  importance  of  his  discov- 
ery, no  one  could  have  anticipated  the  role  of  Rontgen’s 
rays  in  medicine,  science,  and  industry  a century  later. 
November  8,  1995,  marked  the  100th  anniversary  of 
a momentous  discovery  that  bears  recognition  from  all 
scientists. 

REFERENCES 

1.  Gomez  GE:  Tribute  to  Wilhelm  Conrad  Rontgen.  Am  J Roentgenol  Radiat 
Ther  1948;  60:96-103 

2.  Brailsford  JF:  Roentgen’s  discovery  of  x rays — Their  application  to  medi- 
cine and  surgery.  Br  J Radiol  1946;  1 9:453-46 1 

3.  Glasser  O:  Dr.  W.  C.  Rontgen,  2nd  edition.  Springfield,  111,  Charles  C. 
Thomas.  1958 

4.  Glasser  O:  Chronology  of  Rontgen’s  tife.  Am  J Roentgenol  Radiat  Ther 
1945;54:541-552 

5.  Sante  LR:  Manual  of  Roentgenological  Technique,  1 6th  revised  edition. 
Ann  Arbor,  Mich,  Edwards  Brothers,  1952 

6.  Etter  LE:  Some  historical  data  relating  to  the  discovery  of  the  roentgen  rays. 
Am  J Roentgenol  Radiat  Ther  1946;  56:220-221 

7.  Hille  H:  From  the  memoirs  of  a student  in  Rontgen's  laboratory  in 
Wurzburg  half  a century  ago.  Am  J Roentgenol  Radiat  Ther  1946;  55:643-647 

8.  Spiegel  PK:  The  first  clinical  x-ray  made  in  America — 100  years.  AJR  Am 
J Roentgenol  1995;  164:241-243 

9.  Glasser  O:  Early  American  roentgenograms.  Am  J Roentgenol  Radiat  Ther 
1945;  54:590-594 


10.  Crandall  DL,  Barger  A,  Clifford  HP:  Bowditch’s  forgotten  contributions 
to  radiology.  AJR  Am  J Roentgenol  1993;  161:1 105-1 108 

1 1.  Brown  P:  Clarence  Madison  Dally  (1865-1904).  AJR  Am  J Roentgenol 
1995;  164:237-239 

12.  Thompson  TT:  Primer  of  Clinical  Radiology.  Boston,  Mass,  Little,  Brown, 
1980 

1 3.  Stead  WW,  Dutt  AK:  Epidemiology  and  host  factors,  chap  1 , In  Schloss- 
berg  D (Ed):  Tuberculosis,  3rd  edition.  New  York,  NY,  Springer- Verlag,  1993, 
pp  1-15 

14.  Keers  RY:  Pulmonary  Tuberculosis — A Journey  Down  the  Centuries.  Lon- 
don, England,  Bailliere  Tindall,  1978 

15.  Blakeslee  AL:  And  the  Spark  Became  a Flame.  Queensboro,  NY,  Queens- 
boro  Tuberculosis  and  Health  Association,  National  Tuberculosis  Association, 
Brooklyn  Tuberculosis  and  Health  Association,  Powers  X-ray  Products,  Inc,  1954 

16.  Sunshine  JH,  Mabry  MR,  Bansal  S:  The  volume  and  cost  of  radiologic  ser- 
vices in  the  United  States  in  1990.  AJR  Am  J Roentgenol  1991;  157:609-613 

17.  Wyman  SM:  Department  of  Radiology.  Massachusetts  General  Hospital: 
A brief  history.  AJR  Am  J Roentgenol  1993;  160:1141-1144 

18.  Evens  RG.  Evens  RG  Jr:  Analysis  of  economics  and  use  of  MR  imaging 
units  in  the  United  States  in  1990.  AJR  Am  J Roentgenol  1991 ; 157:603-607 

19.  Cullinan  J,  Cullinan  A:  Early  fluoroscopic  imaging.  Radiol  Technol  1994; 
66:119-124 

20.  Brady  LW:  Gold  Medal  Address:  The  Radiation  Therapy  Oncology 
Group — 1987.  Int  J Radiat  Oncol  Biol  Phys  1988;  15:537-542 

21.  Miller  WT:  Introduction  to  Clinical  Radiology.  New  York,  NY,  Macmil- 
lan, 1982 

22.  Curie  P.  Curie  Mme  P,  Bemont  G:  Sur  une  nouvelle  substance  fortement 
radioactive  contenue  dans  la  pechblende.  Compt  Rand  Acad  See  (Paris)  1898; 
127:1212-1217 

23.  Owen  JB,  Coia  LR,  Hanks  GE:  Recent  patterns  of  growth  in  radiation  ther- 
apy facilities  in  the  United  States:  A patterns  of  care  study  report.  Int  J Radiat  On- 
col Biol  Phys  1992;  24:983-986 

24.  Glasser  O:  Strange  repercussions  of  Rontgen’s  discovery  of  the  x-rays.  Ra- 
diology 1945;45:425-427 


502 


Conferences  and  Reviews 


Magnetic  Resonance  Imaging  of 
Multiple  Sclerosis  Lesions 
Measuring  Outcome  in  Treatment  Trials 

JACK  H.  SIMON,  MD,  PhD,  Denver,  Colorado 

Magnetic  resonance-based  measures  of  disease  activity  and  progression  are  now  routinely  used  in  de- 
finitive phase  III  treatment  trials  of  multiple  sclerosis  as  important  secondary  outcome  measures  be- 
cause they  provide  quantitative  and  objective  confirmation  of  the  primary  clinical  outcome  measures. 
Magnetic  resonance-based  activity  measures  can  also  be  used  as  an  efficient  mechanism  for  screening 
therapies  in  phase  I and  II  trials.  In  this  review  I consider  the  natural  history  of  multiple  sclerosis  le- 
sions and  the  relationships  between  magnetic  resonance  measures  and  clinical  observations  of  disease 
as  the  basis  for  the  use  of  magnetic  resonance  markers  in  current  and  future  treatment  trials. 

(Simon  JH:  Magnetic  resonance  imaging  of  multiple  sclerosis  lesions — Measuring  outcome  in  treatment  trials.  West  J 
Med  1996;  164:502-509) 


Multiple  sclerosis  is  a common  cause  of  disability  in 
young  people,  with  the  age  of  onset  typically  be- 
tween 18  and  35  years.  The  prevalence  of  multiple  sclero- 
sis in  high-risk  areas,  including  the  northern  half  of  the 
United  States,  southern  Canada,  and  central  and  northern 
Europe,  ranges  from  about  30  to  200  per  100,000  popula- 
tion. and  the  incidence  is  about  3 per  1 00.000. 1 It  has  been 
estimated  that  five  years  after  its  onset,  30%  of  patients  with 
the  disease  are  unable  to  walk  and  conduct  normal  work  ac- 
tivities, this  disability  increasing  to  50%  after  ten  years.2 

Although  until  recently  treatment  was  predominantly 
supportive  (such  as  high-dose  corticosteroid  therapy)  and 
resulted  in  only  modest  and  transient  benefit,  a new  opti- 
mism has  developed  since  the  introduction  of  the  new 
generation  of  immunomodulatory  therapies,  including  the 
interferons  beta  (IFN-P)W  and  other  promising  therapies.6 
A major  obstacle  in  testing  new  therapies  for  multiple 
sclerosis  is  the  limitations  of  the  usual  primary  clinical 
outcome  measures,7  principally  the  progression  of  clinical 
disability,  the  relapse  frequency,  and  the  interval  to  re- 
lapse. Magnetic  resonance  (MR)-based  measures  of  mul- 
tiple sclerosis  activity  have  been  increasingly  accepted  as 
surrogate  markers  of  disease.*  The  documented  effects  of 
high-dose  therapy  on  the  accumulation  of  brain  lesions 
were  important  factors  in  the  recent  approval  by  the  Food 
and  Drug  Administration  of  recombinant  IFN-(31b,8  and 
MR  imaging  outcome  measures  are  currently  a major 
component  of  nearly  all  the  ongoing  major  United  States 
and  European  multiple  sclerosis  treatment  trials. t 

*The  term  “surrogate  markers"  can  be  defined  in  two  ways — that  is,  as  non- 
clinical  tests  that  could  be  used  in  place  of  clinical  measures  of  disease  or  as  a non- 
clinical  test  that  may  predict  clinical  change  in  a long-term  disease.7 

tSee  also  the  editorial  by  L.  Jacobs.  MD.  “Magnetic  Resonance  Imaging  in 
Clinical  Therapeutic  Trials  of  Multiple  Sclerosis,”  on  pages  531-532  of  this  issue. 


Magnetic  resonance  imaging  has  become  well  estab- 
lished since  its  introduction  in  the  early  1980s  as  the  pri- 
mary imaging  approach  in  the  clinical  evaluation  of 
multiple  sclerosis.  The  clinical  role  of  MR  imaging  is 
based  on  its  sensitivity  to  the  macroscopic  pathologic 
processes  in  the  brain  and  spinal  cord,  and  MR  imaging 
clearly  depicts  the  anatomic  distribution  of  lesions,  im- 
proves confidence  in  the  diagnosis,  and  expedites  the  di- 
agnosis of  this  disorder.9  The  MR-based  measures  used  in 
multiple  sclerosis  studies  and  their  importance  as  out- 
come measures  in  treatment  trials  are  the  subject  of  this 
review. 

Nature  and  Natural  History  of  Magnetic 
Resonance  Imaging-Detected  Multiple 
Sclerosis  Lesions 

The  primary  factor  responsible  for  the  conspicuity  of 
a lesion  in  the  brain  or  spinal  cord  by  conventional  nonen- 
hanced  MR  imaging  is  a nonspecific  focal  disturbance  of 
the  water  environment.  This  causes  a small  increase  in  the 
concentration  or  proton  density  of  water  and  larger 
changes  (increases)  in  the  longitudinal  (Tl)  and  trans- 
verse (T2)  relaxation  times  of  the  water  fractions.  The  in- 
crease in  Tl  and  T2  relaxation  times  results  in  a high 
relative  signal  of  multiple  sclerosis  lesions  compared  with 
adjacent  normal  brain  on  T2-weighted  (long  TR,  long 
TE)  images,  irrespective  of  the  stage  of  a lesion,  and  no 
difference  or  decreased  signal  intensity  on  Tl -weighted 
(short  TR.  short  TE)  images.  Tl-weighted,  contrast- 
enhanced  MR  imaging  using  intravenously  adminis- 
tered moderate-molecular-weight  gadolinium  chelates 
(around  550  to  750  daltons)  is  also  used  to  detect 
breaches  in  the  normally  intact  blood-brain  barrier  that 


From  the  Department  of  Radiology,  University  of  Colorado  Health  Sciences  Center.  Denver. 

Reprint  requests  to  Jack  H.  Simon.  MD.  PhD.  Dept  of  Radiology,  University  of  Colorado  Health  Sciences  Center.  Box  A-034.  Denver,  CO  80262. 


WJM,  June  1 996— Vol  1 64,  No.  6 


Detecting  Multiple  Sclerosis  by  MR — Simon  503 


ABBREVIATIONS  USED  IN  TEXT 

EDSS  = Expanded  Disability  Status  Scale 

IFN-(3  = interferon  beta 

IFNB  = Interferon  Beta- lb  [trial] 

MR  = magnetic  resonance 
MSCRG  = Multiple  Sclerosis  Collaborative 
Research  Group  [study] 

MTI  = magnetization  transfer  imaging 


accompany  the  acute  inflammatory  stages  of  most  multi- 
ple sclerosis  lesions. 

A multiple  sclerosis  lesion  can  be  categorized  as  acute 
and  new,  acute  and  recurrent  (both  types  typically 
gadolinium  chelate-enhancing),  and  chronic  (nonenhanc- 
ing). The  natural  history  of  contrast-enhancing  lesions 
and  lesions  that  appear  hyperintense  on  T2-weighted 
images  (T2-hyperintense  lesion)  is  depicted  in  Figures  1 
and  2. 

Acute-New  Lesions 

Acute-new  lesions,  defined  as  occurring  de  novo  in 
normal  and  normal-appearing  white  matter,  are  predomi- 
nantly inflammatory  lesions,  with  perivascular  cuffing, 
edema,  and  a mononuclear  infiltrate.1011  These  lesions 
range  from  1 to  2 mm  to  several  centimeters  in  diameter 
on  Tl-  or  T2-weighted  images.  Acute  lesions  in  relaps- 
ing-remitting, secondary  progressive,  and  benign  disease 
have  a disturbed  blood-brain  barrier,  which  is  often  the 
first  sign  of  disease  activity,12'14  as  indicated  by  regional 
gadolinium  chelate  enhancement  (Figure  3-A  and  -B).  In 
primary  progressive  disease,  for  reasons  that  are  not  yet 
understood,  acute  lesions  are  less  likely  to  enhance,15  but 
these,  too,  appear  to  be  inflammatory,  although  to  a lesser 
degree.16  Superimposed  on  the  regional  contrast  enhance- 
ment of  acute  lesions  is  a more  extensive  abnormality 
characterized  by  relative  hyperintensity  on  T2-weighted 
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Figure  1. — Gadolinium-enhancing  (GD)  lesions  are  apparent  be- 
cause of  a regional  disruption  of  the  normally  intact  blood-brain 
barrier  (indicated  by  asterisks)  and  correspond  to  regions  of  focal 
inflammation  seen  on  histopathologic  examination.  Such  GD  le- 
sions typically  remain  visible  by  magnetic  resonance  imaging  for 
a period  of  2 to  8 weeks  after  onset  and  most  often  resolve  com- 
pletely. After  they  resolve,  local  recurrences  (Relapse)  may  initi- 
ate another  transient  cycle  until  resolution. 


Figure  2. — Acute  T2-hyperintense  (T2)  lesions,  which  are  ob- 
served to  overlap  gadolinium-enhancing  lesions,  peak  in  area 
shortly  after  onset  and  then  typically  retract  over  a period  of 
weeks,  leaving  a small  scar,  the  T2  residue.  T2  lesions  may  recur 
locally,  a factor  that  may  result  in  increased  local  tissue  damage. 
The  accumulated  T2  residue(s)  and  acute  T2  lesions  result  in 
what  is  observed  as  a T2-lesion  load,  or  burden  of  disease.  * = in- 
flammatory response  (influx  of  lymphocytes  and  macrophages 
and  the  production  of  cytokines  and  other  mediators  and  im- 
munoglobulin) 

images,  the  high  signal  thought  to  be  due  primarily  to  lo- 
cal edema  within  and  around  an  inflammatory  lesion.  Re- 
cent longitudinal  short-echo-proton  MR  spectroscopy 
studies  reveal  lipids  during  the  early  stages  (10  days)  of 
the  development  of  acute  lesions  that  presumably  are 
products  of  myelin  breakdown.17'19  The  implication  is  that 
demyelination  may  occur  relatively  early,  along  with  in- 
flammation.17 Other  unspecified  molecular  markers  can 
also  be  detected  by  in  vivo  MR  spectroscopy  in  enhanc- 
ing multiple  sclerosis  lesions.20 

Over  a period  of  two  to  eight  weeks,  the  areas  of  con- 
trast enhancement  and  T2  hyperintensity  both  retract 
(Figure  3-A  to  -D  and  Figure  4),  the  former  almost  always 
completely,  the  latter  most  frequently  leaving  a smaller 
lesion,  the  T2  residue.21'22  The  opportunity  has  not  oc- 
curred for  the  histopathologic  correlation  of  the  T2 
residue  resulting  from  a single  MR  event;  it  is  assumed, 
however,  that  this  lesion  would  share  most  of  the  charac- 
teristics of  a chronic  multiple  sclerosis  lesion  (discussed 
later),  although  possibly  to  a milder  degree. 

Recurrent  Lesions 

High-frequency  serial  MR  studies  suggest  that  after 
the  initial  acute  event  and  lesion  contraction,  about  a third 
or  more  lesions  may  undergo  repeated  relapses,  either 
along  their  periphery  or  internally, R23'2S  resulting  in  a new 
cycle  of  expansion  and  contraction.  These  changes  may 
correspond  to  the  superimposed  new,  demyelinating  le- 
sions in  remyelinating  (shadow)  plaques  described  from 
autopsy  material.26  Both  MR  and  histologic  studies  sug- 
gest heterogeneity  in  chronic  multiple  sclerosis  lesions, 
presumably  related  to  the  degree  and  type  of  tissue  de- 
struction. Recurring  activity  within  or  adjacent  to  earlier 
lesions  may  be  one  mechanism  of  more  severe  damage,26 
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Figure  3. — The  acute  left  frontal  lesion  is  not  well  seen  on  the 
precontrast  T1 -weighted  image  (A),  but  becomes  conspicuous 
on  the  contrast-enhanced  image  (arrow  in  B).  The  correspond- 
ing intermediate  T2-  and  more  T2-weighted  images  (C  and  D,  re- 
spectively) show  a T2-hyperintense  lesion  only  slightly  greater  in 
area  than  the  same  lesion  on  the  gadolinium-enhanced  image 
(B). 

although  differential  damage  from  single  acute  events — 
as  a host  response — or  the  initial  severity  of  an  isolated 
event  may  be  alternative  or  additional  mechanisms. 


Chronic  Lesions 

Chronic  multiple  sclerosis  lesions  appear  as  focal  or 
confluent  regions  of  increased  signal  intensity  on  T2- 
weighted  MR  images.  Most  chronic  lesions  are  accompa- 
nied by  little  or  no  visible  change  on  anatomically 
corresponding  T1 -weighted  images,  whereas  some  chronic 
T2-hyperintense  lesions  appear  to  have  corresponding 
Tl-hypointense  regions.  The  histopathologic  features  of 
chronic  T2-hyperintense  lesions  almost  certainly  range 
widely  from  minimal  demyelination  (increased  water 
space)  to  severe  destructive  demyelination  with  axonal 
loss.  It  has  been  proposed  that  Tl-hypointense  areas 
could  represent  regions  of  more  severe  tissue  damage.27-28 
Autopsy-MR  correlation  shows  most  chronic  lesions  to 
be  zones  of  myelin  loss,  with  a relative  preservation  of  ax- 
ons, reactive  astrogliosis,  and  little  or  no  evidence  of  ac- 
tivity, as  judged  by  the  absence  of  inflammatory  cells.,u-2V-30 

In  patients  with  large  volumes  of  lesion,  most  of  the 
T2-hyperintense  lesion  volume  appears  stable  over  years,9 
although  month-to-month  fluctuations  in  total  lesion  area 
are  observed,  and  the  natural  history  is  one  of  gradual 
accumulation. 8-21-22-31  The  accumulated  lesion  has  become 
known  as  the  lesion  load  or  burden  of  disease.32 

Magnetic  Resonance  Imaging  Measures 
as  Clinical  Surrogates 

Although  multiple  sclerosis  lesions  in  the  brain  have  a 
characteristic  distribution,  shape,  and  contrast-enhance- 
ment pattern  that  are  helpful  in  the  differential  diag- 
nosis,9-33 these  findings  alone  are  not  diagnostic  of  the 
disorder.  False-positive  diagnoses  of  multiple  sclerosis 


Figure  4. — T2-weighted  images  of  the  lesions  shown  in  Figure  3 taken  1 (left)  and  2 years  (right)  later  show  that  the  T2  residue  (ar- 
rows) is  about  50%  of  the  initial  lesion  area.  The  lesion  was  nonenhancing  at  1-  and  2-year  follow-ups  (not  shown). 
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based  on  MR  imaging  alone  are  far  too  common,  and 
important  disorders  including  neoplasms  may  mimic 
multiple  sclerosis.” 

This  review  focuses  on  MR-detected  lesions  in  patients 
with  a known  or  high  probability  of  having  multiple  scle- 
rosis (such  as  after  a monosymptomatic  attack  suggestive 
of  the  disease),  where  these  lesions  take  on  a different 
meaning  and  importance.  Based  on  observations  of  multi- 
ple sclerosis  lesions  in  the  brain,  several  MR  measures 
have  been  described  that  are  increasingly  used  as  clinical 
surrogates.  The  relationship  of  these  MR  measures  to  clin- 
ical measures  of  disease  are  summarized  in  Table  1 . 

Sensitivity  of  Magnetic  Resonance 
Imaging  to  Acute  Disease 

Most  multiple  sclerosis  activity  in  the  central  nervous 
system  is  clinically  silent,  particularly  in  the  brain,  be- 
cause lesions  occur  predominantly  in  the  white  matter. 
Although  several  autopsy  series  showed  that  the  disease 
may  go  unnoticed  during  life,3536  the  degree  to  which  sub- 
clinical  disease  was  missed  was  only  fully  appreciated  af- 
ter the  development  of  MR  imaging, 13'21J7'38  particularly 
with  the  introduction  of  frequent  (monthly  to  every  6 
weeks)  serial  MR  studies.22'39,40  Clinical  relapses  are  re- 
ported to  occur  with  a frequency  of  0. 1 to  1 .2  events  per 
year  in  most  studies,41  and  rarely  as  many  as  2 per  year. 
Frequent  serial  MR  studies,  however,  show  that  acute 
events  (>1  new  lesions)  are  detected  four  to  ten  times 
more  commonly  than  would  be  apparent  by  clinical  ob- 
servation alone.22'40,42'43  In  the  Multiple  Sclerosis  Collabo- 
rative Research  Group  (MSCRG)  study  of  relapsing 
multiple  sclerosis,  where  clinical  inactivity  for  at  least 
two  months  was  required  for  entry,  53%  of  276  patients 
had  active,  gadolinium-enhancing  lesions  on  their  base- 
line MR  examination.44  The  clinical-MR  imaging  discrep- 
ancies found  in  these  studies  is  the  result  of  only  a small 
fraction  of  active  lesions  occurring,  presumably  by 


chance,  in  the  more  clinically  sensitive  locations,  such  as 
the  optic  nerve,  brain  stem,  or  spinal  cord. 

Magnetic  Resonance  Imaging  as  a 
Surrogate  Measure  of  Clinical  Disability 

Clinical  relapse  rates  do  not  correlate  strongly,  and  are 
not  predictive  in  a simple  way,  with  subsequent  clinical 
disability  and  prognosis.41  Although  the  relapse  frequency 
may  decrease  from  the  time  of  disease  onset,  disability 
tends  to  increase  and  assumes  a more  progressive  course 
in  most,  although  not  all,  patients.41  For  these  reasons,  and 
now  the  known  insensitivity  of  the  clinical  relapse  mea- 
sure, many  treatment  trials  have  relegated  the  relapse  rate 
to  the  level  of  a secondary  measure  of  treatment  outcome, 
in  deference  to  measures  of  clinical  disability,  which  are 
considered  primary  outcome  measures.44 

Clinical  disability  in  patients  with  multiple  sclerosis  is 
unfortunately  difficult  to  characterize  in  the  absence  of  a 
satisfactory  comprehensively  analytic  system.  The  most 
widely  used  measure  is  the  Expanded  Disability  Status 
Scale  (EDSS),45  but  the  EDSS  is  well  known  to  be 
weighted  toward  disturbances  in  locomotor  function  and 
to  lack  linearity,  so  that  incremental  steps  are  unequal. 
The  EDSS  is  also  relatively  insensitive  to  cognitive  and 
upper  limb  function.7-46  This  scale  may  also  be  too  sensi- 
tive to  acute  events,  which  result  in  transient  score  eleva- 
tions that  do  not  accurately  reflect  persistent  disability. 

The  MR  surrogate  to  disability  to  date  has  been  the  ac- 
cumulated T2-hyperintense  lesion  load  (burden  of  dis- 
ease). The  best  rationale  for  considering  the  lesion  load  as 
a surrogate  measure  of  disability  is  that  these  lesions, 
which  are  predominantly  stable,  accumulate  over  time  in 
both  the  brain  and  spinal  cord  and  therefore  reflect  in  a 
relatively  direct  manner  patients’  recent  and  remote 
pathologic  history  (surrogate  in  the  first  sense).  Numer- 
ous studies  indicate  that  the  lesion  load  and  disability  do 
not  correlate  strongly.  The  correlation  between  disability 


TABLE  1 .—Magnetic  Resonance  (MR)  Imaging  Compared  With  Clinical  Measures  of  Disease 


Category  Description 


Specificity False-positive  diagnosis  of  multiple  sclerosis  (MS)  by  MR  imaging  not  uncommon; 

false-positive  rate  decreased  but  not  eliminated  using  quantitative  and  strict  qualita- 
tive MR  imaging  criteria 

False-negative  diagnosis  by  MR  imaging  less  common,  but  not  zero 

Sensitivity After  monosymptomatic  attack,*  positive  brain  MR  imaging  study  moderately  pre- 

dictive of  progression  to  clinical  MS  in  1-5  yrf 

After  monosymptomatic  attack,  negative  brain  MR  imaging  study  more  strongly 

predictive  against  progression  to  clinical  MSf 

Extent  of  disease MR  imaging  frequently  shows  widely  scattered  lesions  not  detected  by  clinical  ex- 

amination 

New  lesion  (attack)  rate Rate  by  MR  imaging§  exceeds  clinical  rate  by  a factor  of  4-1 0:1 

Effects  of  disease T2-hyperintense  lesion  load  by  MR  imaging  correlates  poorly  with  clinical  disability 

measures  (such  as  EDSS) 

Course  of  disease The  tempo  of  disease  depicted  by  MR  imaging§  may  not  correlate  with  pattern  de- 

scribed by  clinical  observation  (such  as  stable,  relapsing,  or  progressive) 


EDSS  = Expanded  Disability  Status  Scale 


•Some  examples  are  optic  neuritis  or  brain  stem  or  spinal  cord  syndrome  resembling  MS. 

tFalse-positive  tests  are  caused  by  acute  disseminated  encephalomyelitis  and,  more  rarely,  neoplastic,  vascular,  or  inflammatory  diseases  mimicking  MS 
tCases  of  clinically  definite  MS  with  negative  brain  MR  imaging  have  been  reported  after  spinal  cord  syndromes,  however. 

§Based  on  frequent  MR  imaging  studies,  for  example,  every  4 to  6 weeks. 
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and  the  lesion  load  is  modest  at  best,  on  the  order  of  0. 1 5 
to  0.5  in  most  studies.8'2847'48  For  the  more  homogeneous 
group  of  patients  with  clinically  isolated  syndromes  sug- 
gestive of  multiple  sclerosis,  however,  the  correlation  be- 
tween the  T2-measured  lesion  load  and  the  EDSS  with  a 
five-year  follow-up  is  stronger.41' 

The  imperfect  correlation  between  disability  and  the 
MR-determined  T2-hyperintense  lesion  load  is  at  least  in 
part  the  result  of  the  nonspecific  nature  of  T2-hyperin- 
tense  lesions — that  is,  minimally  damaged  tissue  (in- 
creased water  space)  is  not  differentiated  from  highly 
destructive  changes  (axonal  loss  and  demyelination).  De- 
spite these  limitations,  MR-based  measures  of  accumu- 
lated injury  are  appealing  surrogate  markers,  as  they  are 
possibly  more  reproducible,  quantitative  measures  than 
disability  scores.  For  example,  although  the  EDSS 
changed  little  in  the  IFNB  trial  from  baseline  in  the 
placebo  group,-'8  MR  progression  (>10%  increase  in  the 
T2-hyperintense  lesion  area)  was  documented  in  more 
than  half  of  the  subjects  receiving  placebo.8  The  low  dis- 
ability progression  rates  in  patients  that  were  observed  in 
an  optic  neuritis  treatment  trial  indicate  that  a large  study 
population  would  be  required  to  document  treatment  ef- 
fects using  disability  progression  alone  (R.  Beck,  MD, 
PhD.  Jaeb  Center  for  Health  Research.  Tampa,  Florida, 
oral  communication.  October  1995).  Yet,  investigators 
were  able  to  show  a progression  of  the  lesion  load  after 
five  years’  follow-up  in  patients  with  monophasic  pre- 
sentations, where  a median  increment  of  4.08  ml  was 
observed  in  the  subset  of  patients  in  whom  multiple 
sclerosis  developed  during  follow-up,  from  a baseline 
median  of  1.15  ml.49 

The  equation  relating  the  effect  of  a lesion  of  varying 
destructiveness  placed  in  diverse  anatomic  and  functional 
pathways  and  its  clinical  expression  is  no  doubt  complex. 
If  the  goal  is  to  document  pathologic  events  over  time,  the 
MR  surrogates  remain  promising  measures  for  monitor- 
ing treatment  outcome.  In  addition,  new  outcome  mea- 
sures, discussed  later,  that  are  thought  to  be  more  specific 
measures  of  tissue  damage  than  the  T2-hyperintense 
lesion  load,  such  as  the  magnetization  transfer  index 
(MTI),  decreased  /V-acetyl  aspartate  levels,  and  the  Tl- 
hypointense  lesion  load,  may  improve  the  MR  imaging- 
disability  correlations. 

Characterization  of  Disease  Course  by  Magnetic 
Resonance  Compared  With  Clinical  Criteria 

Multiple  sclerosis  manifests  in  several  ways — includ- 
ing as  relapsing-remitting  disease,  which  evolves  in  most 
cases  to  a progressive  course,  and.  more  rarely,  as  benign 
or  primary  progressive  forms.  The  classification  of  cases 
into  these  categories  of  disease  is  based  on  clinical  obser- 
vations— predominantly  the  relapse  rate,  disability,  and 
disability  progression.  Although  treatment  trials  com- 
monly use  patient  selection  criteria  based  on  these  cate- 
gorizations, clinical  disease  patterns  vary  over  short 
intervals.50  Magnetic  resonance  activity  has  been  recently 
used  as  an  entrance  requirement  in  several  high-frequency 
serial  MR  studies  of  multiple  sclerosis,  and  there  is  inter- 


est in  using  MR-based  criteria  as  disease  classification 
variables  in  future  treatment  trials. 

Monosymptomatic  patients,  who  technically  do  not 
meet  criteria  for  clinical  multiple  sclerosis,  are  a particu- 
larly interesting  clinical  subgroup  because  they  provide 
an  opportunity  to  observe  multiple  sclerosis  at  its  earlier 
stages.  Conversion  to  clinical  disease  in  one  to  five  years 
occurs  in  from  23%  to  93%  of  monosymptomatic  patients 
who  on  initial  MR  examination  have  multifocal,  asymp- 
tomatic brain  lesions  indistinguishable  from  multiple 
sclerosis.  This  is  in  contrast  to  a 4%  conversion  rate  in  pa- 
tients with  negative  MR  examinations  of  the  brain.51  A re- 
quirement for  typical  multiple  sclerosis  lesions  on  an  MR 
screening  study  on  monosymptomatic  presentation  pro- 
vides an  efficient  mechanism  for  eliminating  as  many  as 
two  thirds  of  the  patients  who  are  unlikely  to  benefit  from 
long-term  therapy  and  improves  the  likelihood  of  detect- 
ing a treatment  effect  such  as  delaying  or  decreasing  the 
development  of  clinical  multiple  sclerosis  or  its  surrogate 
measures. 

The  use  of  MR  criteria  in  other  patient  groups  is  less 
straightforward.  Patients  with  primary  and  secondary  pro- 
gressive multiple  sclerosis  have  different  MR  imaging 
patterns,52-5-'  with  greater  gadolinium  contrast  enhance- 
ment occurring  in  patients  with  secondary  progressive 
(67%)  compared  with  primary  progressive  ( 14%)  disease. 
There  may  be  no  fundamental  differences  in  MR  activity, 
however,  between  relapsing  and  progressive  multiple 
sclerosis.  It  has  in  fact  been  suggested  that  the  clinical 
phenotype  may  be  less  important  than  whether  there  is 
ongoing  clinical  or  MR  imaging  evidence  of  disease  ac- 
tivity.53 

Results  from  the  MSCRG  study  underscore  the  possi- 
ble use  of  MR-based  measures  rather  than  clinical  criteria 
alone.  Despite  a restricted  range  of  clinical  entrance  cri- 
teria including  disability  (1  to  3.5),  age,  disease  course 
(relapsing-remitting),  and  relapse  rate  (0.67  exacerbations 
per  year  during  the  previous  3 years),  the  MSCRG 
showed  a large  variation  in  brain  lesion  volume  on 
entrance,  ranging  from  0 to  62  ml  (the  latter  large  and 
confluent),  and  a wide  range  in  the  number  of  gadolin- 
ium-enhancing lesions,  from  0 to  56.44 

Magnetic  Resonance-Based  Measures  of 
Treatment  Response 

Several  MR-based  measures  will  be  used  in  new  mul- 
tiple sclerosis  clinical  trials.  The  background  and  details 
of  these  study  designs  are  summarized  in  several  recent 
reports.7-39-51-54  The  basic  strategies  include  phase  I and  II 
trials  of  relapsing-remitting  and  secondary-progressive 
disease  designed  around  serial,  monthly  MR  imaging, 
with  the  treatment  effect  determined  by  a decrease  in  the 
number  of  gadolinium-enhancing  or  new  or  enlarging  or 
recurrent  T2  lesions.  Based  on  the  results  of  the  phase  I 
and  II  studies,  promising  therapeutic  interventions  will  be 
tested  by  more  definitive  phase  III  clinical  trials.  The 
monthly  MR  strategy  allows  analyses  of  preliminary 
treatment  efficacy  in  periods  of  only  6 to  12  months, 
rather  than  the  two  to  three  years  required  for  meaningful 
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clinical  outcome-based  studies.3954  Phase  III  trials  are 
designed  around  clinical  outcome  measures,  but  will 
typically  include  secondary  MR-based  outcomes  using 
monthly  MR  studies  in  subgroups,  the  annual  change  in 
the  T2-hyperintense  lesion  load,  and  new  or  enlarging 
lesion  analyses  in  the  full  study  population.51 

Magnetic  resonance-based  measures  for  treatment  tri- 
als include  the  following  variables: 

• Acute  activity — rate  of  development  of  gadolinium- 
enhancing lesions  and  new,  enlarging,  and  recurrent 
T2-hyperintense  lesions  that  in  monthly  studies  are  surro- 
gates to  measures  of  the  clinical  relapse  rate; 

• Accumulating  burden  of  disease,  including  the  T2- 
lesion  volume,  and  the  total  number  of  new  or  enlarging 
T2  lesions  over  one  to  several  years; 

• Specific  measures  of  the.  accumulating  burden  of 
disease — the  volume  of  Tl-hypointense  lesions,  MTI 
indices,  a decrease  in  the  /V-acetyl  aspartate  level — that 
are  potentially  stronger  surrogates  for  disability.  Other 
measures  of  accumulated  disease  include  global  atrophy 
measures — corpus  callosum  and  spinal  cord  area. 

Acute  Lesion  Rates 

Acute  lesions  are  easily  and  reliably  detected  using 
gadolinium  chelate-enhanced  T1 -weighted  imaging,  or 
alternatively  by  new  T2-hyperintense  lesion  counts.  De- 
termining the  number  of  gadolinium-enhanced  lesions  is 
more  sensitive  than  counting  the  T2-hyperintense  le- 
sions,55 although  the  latter  may  be  helpful  when  the  inter- 
val between  MR  studies  is  long.  A median  of  3 (mean, 
4.9)  active  lesions  (new  plus  enlarging  plus  recurrent)  per 
year  was  observed  in  the  placebo  arm  of  the  52-patient  re- 
lapsing-remitting cohort  in  the  IFNB  study,  based  on  MR 
studies  obtained  at  six-week  intervals  for  two  years.8  In  a 
group  of  14  patients  with  active  relapsing-remitting  dis- 
ease, a mean  of  2.73  new  gadolinium-enhanced  lesions  per 
month  was  observed.56  In  an  earlier  study,  a mean  of  2.3 
gadolinium-enhanced  lesions  per  month  was  reported  in 
seven  patients  with  relapsing-remitting  disease.40 

The  interpatient  variation  in  gadolinium-enhanced  le- 
sion activity  exceeds  the  intrapatient  variation,-54  although 
the  latter  can  be  considerable.  Despite  the  now  known 
pronounced  variation  in  gadolinium-enhanced  lesion 
number  and  volume  over  short  intervals  in  patients  se- 
lected for  active  disease,  annual  counts  of  gadolinium- 
enhanced  lesions  were  nevertheless  effective  treatment 
measures  in  the  phase  III  IFN  B-la  trial,44-57  revealing  a 
significant  treatment  effect  in  the  reduction  of  new  multi- 
ple sclerosis  lesions  in  the  brain.57-58 

T2-Hyperintense  Lesion  Volume 

The  T2-hyperintense  lesion  volume  is  a composite 
measure  of  the  volume  of  chronic  (mostly  stable)  disease 
and  acute  lesions.  Large  month-to-month  and  year-to- 
year  fluctuations  in  T2-lesion  volumes  have  been  ob- 
served.8-31 Fluctuation  may  be  the  result  of  a changing  mix 
of  acute  and  chronic  lesions,  volume  quantitation  errors 
induced  by  a change  in  scan-to-scan  MR  acquisition  fac- 


tors (such  as  scan  angle  and  slice  position),  and  measure- 
ment error,  which  was  described  in  the  initial  study  results 
from  the  IFNB  and  MSCRG  trials.8-57'59 

The  intrapatient  percentage  of  T2-lesion  area  or  vol- 
ume change  during  a treatment  trial  is  expected  to  vary 
according  to  the  baseline  T2  volume  and  the  disease  ac- 
tivity of  the  population  being  studied,  but  based  on  the 
natural  history  of  the  disease  and  given  sufficient  follow- 
up, it  should  increase  in  a large  population  study.  For  ex- 
ample, a median  T2-lesion  area  increase  of  15%  over 
three  years  was  observed  in  the  placebo  arm  of  the  IFNB 
trial.8  It  is  expected  that  an  improved  acquisition  tech- 
nique, for  example,  MR  acquisitions  with  3-mm  slice 
thicknesses,  and  more  statistical-based  computerized  ap- 
proaches to  quantitating  white  matter  lesions  should  sub- 
stantially improve  the  effectiveness  of  the  T2  measure  in 
future  trials.59"61 

Magnetization  Transfer  Imaging 

Magnetization  transfer  imaging  is  thought  to  be  sensi- 
tive to  myelin  destruction  because  it  measures  the  ex- 
change of  magnetization  between  bound  water  fractions, 
in  the  vicinity  of  MR-invisible  macromolecules  (such  as 
myelin),  with  free  (visible)  water  fractions.  Although  di- 
rect MR-histopathologic  evidence  is  limited  in  humans 
and  in  studies  of  animals,  there  have  been  repeated  sug- 
gestions that  MTI  distinguishes,  more  so  than  conven- 
tional T2-weighted  MR  imaging,  demyelination  from  less 
important  disease  such  as  edema.62-63  The  gain  in  speci- 
ficity of  MTIs  over  the  T2-lesion  load  may  account  for 
the  improved  correlation  of  MTIs  and  disability  com- 
pared with  the  T2-lesion  load  and  disability.48 

T1  Hypointensity 

Although  the  heterogeneity  of  lesions  on  T1  -weighted 
images  has  long  been  recognized,  T1  hypointensity  has 
only  recently  come  under  scrutiny  as  a possible  marker 
for  greater  tissue  destruction  in  multiple  sclerosis,  compa- 
rable to  decreased  MTIs.28,64  T1  hypointensity  and  MTI- 
based  measures  are  both  feasible  using  commercial  MR 
imaging  systems. 

Proton  MR  Spectroscopy 

Multiple  sclerosis  lesions  frequently  have  a lower- 
than-normal  A-acetyl  aspartate  concentration,  presumed 
to  indicate  decreased  neuronal  or  axonal  density  or  an  ab- 
normally low  concentration  of  /V-acetyl  aspartate  in  the 
sampled  axons. 18-65-66  Transient  decreases  in  A-acetyl  as- 
partate in  acute  lesions,  followed  by  recovery,  suggest 
that  it  may  not  simply  measure  axonal  loss  alone,17  as 
cellular  recovery  to  the  observed  degree  is  not  to  be 
expected. 

Measuring  Atrophy 

Corpus  callosum  atrophy  observed  at  autopsy  or  in 
vivo  probably  reflects  a combination  of  local  damage  and 
global  cerebral  injury.67-68  A decreased  corpus  callosum 
size  has  been  shown  to  correlate  with  specific  areas  of 
neuropsychological  dysfunction  in  multiple  sclerosis.69-70 
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It  is  not  yet  known  if  progressive  corpus  callosum  atrophy 
can  be  reliably  determined  in  one-  to  two-year  treatment 
trials.  Spinal  cord  atrophy  is  also  of  interest  because 
spinal  involvement  is  known  to  contribute  strongly  to 
clinical  disability  and  poor  disability  indexes.71 

Conclusion 

Magnetic  resonance  imaging  provides  a direct,  objec- 
tive, quantitative  measure  of  the  extent,  progression,  and 
tempo  of  multiple  sclerosis  lesion  activity  in  the  brain.  Ef- 
fective entry  into  treatment  trials  and  treatment  outcome 
measures  based  on  MR  imaging  are  now  feasible.  Verifi- 
cation and  improvements  in  these  measures,  including 
more  specific  tissue-destruction  indexes,  improved  meth- 
ods for  analyzing  spinal  cord  involvement,  and  improved 
statistical-based  volumetric  methods  will  be  important 
contributions  in  the  next  few  years.  More  specific  and  ob- 
jective MR-based  measures  of  disease  in  vivo  are  feasi- 
ble. It  should  be  possible  to  analyze  the  individual 
components  of  the  demyelination  cascade.  For  example, 
once  there  has  been  a breach  of  the  blood-brain  barrier  (as 
indicated  by  gadolinium  enhancement),  treatment  may 
differentially  affect  the  outcome  (size)  of  the  acute  lesion 
as  indicated  by  the  area  of  T2-hyperintense  lesions,  com- 
pared with  the  size  of  the  final  long-term  T2  residue.  In 
conjunction  with  new  and  more  specific  immunomodula- 
tory and  combined  therapies,  it  can  be  anticipated  that 
MR  measures  will  continue  to  play  an  important  role  in 
the  development  of  effective  multiple  sclerosis  therapies. 
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J.  SCOTT  NYSTROM,  MD,  Detroit,  Michigan 

The  finding  of  a granuloma  on  a bone  marrow  biopsy  is  not  common.  The  etiologic  spectrum 
encompasses  a wide  variety  of  disorders.  We  present  the  case  of  a young  woman  with  a bone  mar- 
row granuloma  and  discuss  the  differential  diagnosis,  emphasizing  the  most  common  causes.  This 
disorder  can  be  associated  with  serious  diseases. 

(Eid  A,  Carion  W,  Nystrom  JS:  Differential  diagnoses  of  bone  marrow  granuloma.  West  J Med  1996;  164:510-515) 


Bone  marrow  granuloma  is  not  a frequent  finding  in  a 
bone  marrow  biopsy.  The  incidence  ranges  from 
0.3%  to  2.2%,  depending  on  the  series.1'5  A large  num- 
ber of  cases  was  first  published  in  1950.'  Many  diseases 
have  been  implicated  in  the  formation  of  granulomas  in 
the  bone  marrow,  but  they  are  not  specific  and  do  not 
usually  show  characteristic  features  that  typify  a specif- 
ic diagnosis.  We  report  the  case  of  a young  woman  with 
fever,  anemia,  and  a bone  marrow  granuloma.  We  review 
the  differential  diagnosis  and  the  literature,  including 
five  major  studies  of  bone  marrow  granuloma. 

Report  of  a Case 

The  patient,  a 19-year-old  woman,  was  seen  because 
of  fever  and  shortness  of  breath  on  exertion.  These 
symptoms  had  been  present  for  a week  before  admis- 
sion. She  had  no  other  symptoms.  Her  history  was  rele- 
vant only  for  a cholecystectomy  at  age  16.  She  said  she 
did  not  use  tobacco,  alcohol,  or  drugs  of  abuse  and  was 
taking  acetaminophen  for  her  fever. 

On  physical  examination,  the  patient  was  obese  but 
in  no  distress.  Her  blood  pressure  was  130/75  mm  of 
mercury,  pulse  rate  100  beats  per  minute,  and  tempera- 
ture 39.5°C  (103°F).  She  had  no  palpable  cervical  lymph 
nodes,  and  no  other  abnormalities  were  noted. 

Laboratory  test  results  are  shown  in  Table  1.  Her 
chest  x-ray  film  was  unremarkable:  no  infiltrate,  effu- 
sions, hilar  abnormalities,  or  other  findings  were  noted. 
A computed  tomographic  (CT)  scan  of  the  chest  showed 
no  abnormalities.  A CT  scan  of  the  abdomen  showed 
mild  splenomegaly  and  multiple  enlarged  lymph  nodes 
in  the  periaortic  area.  A skin  test  for  Candida  species, 
mumps,  and  purified-protein  derivative  showed  anergy. 

During  the  initial  evaluation,  a lymphoma  was  strong- 
ly suspected.  A bone  marrow  biopsy  specimen  showed 
only  a noncaseating  granuloma  without  any  signs  of  lym- 
phoma (Figures  1 and  2).  Despite  stains  for  acid-fast 


bacilli  (AFB),  fungus,  Gram’s  stains,  immunophenotyp- 
ing,  and  several  histologic  studies,  no  definitive  diagnosis 
could  be  established.  Tests  for  antibodies  to  the  human 
immunodeficiency  virus  (HIV)  were  negative,  as  were 
those  for  cytomegalovirus,  Histoplasma  capsulation , and 
Brucella  species.  A sputum  specimen  did  not  show  any 
mycobacteria. 

The  patient  underwent  exploratory  laparotomy  with 
diagnostic  splenectomy  and  multiple  biopsies.  All 
showed  noncaseating  granulomas.  An  angiotensin- 
converting enzyme  (ACE)  level  was  elevated.  Empirical 
therapy  for  tuberculosis  with  isoniazid  and  rifampin  was 
initiated  while  culture  results  were  pending.  There  was 
no  improvement  with  this  treatment  after  two  weeks.  No 
bone  marrow,  liver,  lymph  node,  or  spleen  specimen 
grew  any  pathogen  after  eight  weeks.  The  final  diagnosis 
of  sarcoidosis  was  made.  A trial  of  steroid  therapy  was 
successful,  and  the  patient  was  doing  well  two  months 
after  discharge  from  the  hospital. 

Discussion 

Many  disorders  have  been  implicated  in  the  patho- 
genesis of  bone  marrow  granuloma.  They  encompass 
many  unrelated  diseases  including  malignant  lesions; 
viral,  bacterial,  and  fungal  infections;  autoimmune  dis- 
eases; drugs;  and  sarcoidosis.  Although  some  specific 
pathologic  findings  can  point  toward  certain  diagnoses — 
for  instance,  caseation  in  tuberculosis,  Reed-Stemberg 
cells  in  Hodgkin’s  lymphoma,  poorly  organized  granulo- 
mas in  HIV  infection — these  findings  are  uncommonly 
seen  in  the  marrow.  Frequently  the  diagnosis  cannot  be 
made  solely  on  pathologic  criteria.  Rather,  it  will  have  to 
be  based  on  epidemiologic,  clinical,  laboratory,  and 
radiologic  data. 

Tables  2 and  3 list  the  most  frequent  causes  of  bone 
marrow  granuloma  in  five  studies.1'5 

Malignant  neoplasms  have  been  reported  as  the  cause 
of  bone  marrow  granulomas  in  20%  to  25%  of  the  cases, 
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ABBREVIATIONS  USED  IN  TEXT 

ACE  = angiotensin-converting  enzyme 
AFB  = acid-fast  bacilli 

AIDS  = acquired  immunodeficiency  syndrome 

CMV  = cytomegalovirus 

CT  = computed  tomographic 

EBV  = Epstein-Barr  virus 

HIV  = human  immunodeficiency  virus 


most  being  malignant  lymphomas  of  the  Hodgkin’s  and 
non-Hodgkin’s  type,  the  Hodgkin’s  type  being  more  fre- 
quent.1'5 A bone  marrow  granuloma  occurring  in  patients 
with  Hodgkin’s  disease  is  uncommon.6'8  An  incidence  of 
bone  marrow  granuloma  of  5%  has  been  reported  in 
patients  with  known  Hodgkin’s  lymphoma.8  The  finding 
of  a Reed-Sternberg  cell  within  the  granuloma  is  rare.2'3-6 

A bone  marrow  granuloma  in  patients  with  lym- 
phoma can  be  due  to  the  invasion  of  the  bone  marrow  or, 
more  frequently,  a nonspecific  immunologic  change  due 
to  cancer.  Its  presence  has  been  associated  with  a good 
prognosis  in  patients  with  Hodgkin’s  disease.6-9 

Granulomas  associated  with  a good  prognosis  have 
been  described  to  be  composed  of  groups  of  epithelioid 
histiocytes  with  occasional  giant  cells  and  no  Reed- 
Sternberg  cells.  They  are  commonly  distributed  in  a par- 
avascular location.  They  cannot  be  considered  evidence 
of  invasion  of  the  bone  marrow.6  A distinction  should  be 
made  between  epithelioid  granulomas  and  lipogranulo- 
mas,  frequently  seen  after  lymphangiography  in  patients 
with  Hodgkin’s  disease  and  carrying  no  prognostic 
importance.10 

Distinguishing  between  sarcoidosis  and  Hodgkin’s 
disease  granuloma  can  be  difficult  if  based  on  pathologic 
criteria  only.  Some  authors  are  reporting  an  increased 
incidence  of  Hodgkin’s  disease  in  patients  with 
sarcoidosis.  The  coexistence  of  both  is  possible.  The 
following  criteria  are  suggested  for  the  diagnosis  of 
duality:  a biopsy  obtained  from  an  unrelated  site,  with 
clinical,  radiologic,  and  biologic  correlation." 

In  general,  it  is  rare  for  a non-Hodgkin’s  lymphoma 
to  present  initially  as  a bone  marrow  granuloma.  In  one 
study,  10  of  372  patients  with  known  non-Hodgkin’s 
lymphoma  (2.7%)  had  bone  marrow  granulomas.12  In 
non-Hodgkin’s  lymphoma,  especially  with  follicular 
small  cleaved  cells,  mixed  small  cleaved  cells,  and  large 
cells,  granulomatous  lesions  are  sometimes  observed. 
Such  lesions  consist  of  a large  cell  center  surrounded  by 
small  cells  and  clusters  of  epithelialized  histiocytes,  giv- 
ing the  appearance  of  a granuloma.  Distinguishing  this 
lesion  from  a true  epithelioid  granuloma  can  be  difficult. 
Immunophenotyping  can  be  helpful  in  such  cases.13 

Many  other  malignant  neoplasms  have  been  associat- 
ed with  bone  marrow  granulomas. I'3’,,I4,IS  The  diagnosis  is 
usually  easily  made  in  these  cases,  as  the  cancer  is  usu- 
ally in  an  advanced  stage. 

Infectious  causes  occupy  a major  place  in  the  differ- 
ential diagnosis  of  bone  marrow  granulomas.  Bacterial, 


viral,  fungal,  and  parasitic  infections  have  been  reported. 
Brucellosis  is  a frequent  and  well-established  cause.  The 
incidence  of  brucellosis  ranged  between  0%  and 
12.5%,' 4 and  bone  marrow  granulomas  were  found  in 
28%  to  68%  of  cases.1617  Granulomas  consist  of  epithe- 
lialized cells  surrounded  by  lymphocytes,  plasmocytes, 
and  occasional  Langhans’  cells.3  Cytophagocytosis  was 
commonly  seen,  but  caseating  necrosis  is  absent.16 
Serologic  tests  and  bone  marrow  cultures  are  usually 
positive  (86%  and  92%,  respectively).18 

Typhoid  fever  is  another  common  cause  of  bone  mar- 
row granuloma.  In  a study  in  Spain,  the  incidence  of 
typhoid  fever  was  10%. 4 Chronic  granulomatous  inflam- 
mation was  the  most  common  finding  on  bone  marrow 
biopsies  and  was  associated  with  hemophagocytosis.19 
Bone  marrow  cultures  were  more  sensitive  than  blood 
cultures  for  organism  recovery.20 

Many  authors  have  reported  Q fever  to  be  a classic 
cause  of  bone  marrow  granulomas.21  In  a report  of  seven 
bone  marrow  biopsies  in  patients  with  Q fever,  all  seven 
had  a granuloma.22  Five  showed  nonspecific  findings, 


TABLE  1 —Laboratory  Test  Results  on  a Young  Woman 
With  Unexplained  Fever 


Test  Result,  SI  Units  (Conventional) 

Hemoglobin,  grams/liter  (grams/dl) 80  (8.0) 

Hematocrit,  fraction  of  1 (%) 0.24  (24) 

MCV,  fl  ((cm5) 85  (85) 

Leukocyte  count,  x 1 0Yliter  (celis/mm*) 6 (6,000) 

Platelet  count,  X 1 0’/liter  (/mm!) 450  (450,000) 

Electrolytes Normal 

BUN  and  creatinine Normal 

Iron,  jcmol/liter  (ng/dl)* 6 (32) 

Total  iron-binding  capacity, 

M-mol  per  liter  (|xg/dl)t 43  (241) 

Ferritin,  p.g/liter  (ng/ml)f 150  (150) 

Reticulocyte  count,  fraction  of  1 (%) 0.01  (1) 

Haptoglobin,  grams/liter  (mg/dl)§ 1.48  (148) 

Vitamin  B12/  pmol/liter  (pg/ml)|| 830  (1,130) 

Erythrocyte  folate,  nmol/liter  (ng/ml)1! 1,790  (790) 

ESR,  mm/hour >100  mm/sec 

Alkaline  phosphatase,  U/liter# 500 

AST  (SGPT),  U/liter** 50 

ALT  (SGOT),  U/literft 40 

ACE  level,  nmoMiter  '-sec'(nmol/ml/min)tt  . 1,630  (98) 

Antinuclear  and  anti-DNA  antibody  tests Negative 

Rheumatoid  factor Negative 

Coombs'  direct  and  indirect Negative 

Ham  test Negative 


ACE  = angiotensin-converting  enzyme,  ALT  = alanine  aminotransferase,  AST  = aspartate  amino- 
transferase, BUN  = blood  urea  nitrogen,  MCV  = mean  corpuscular  volume,  SCOT  - serum  glu- 
tamic-oxaloacetic transaminase,  SGPT  = serum  glutamic-pyruvic  transaminase,  SI  = Systeme 
International 


‘Normal,  7 to  27  pmol/liter  (40  to  1 50  pg/dl). 
tNormal,  39  to  72  pmol/liter  (220  to  400  pg/dl). 
^Normal,  10  to  107  pg/liter  (10  to  107  ng/ml). 
§Normal,  0.1 3 to  1 .63  grams/liter  (1 3 to  1 63  mg/dl). 
||Normal,  162  to  693  pmol/liter  (220  to  940  pg/ml). 
INormal,  280  to  1,360  nmol/liter  (125  to  600  ng/ml). 
#Normal,  1 5 to  1 1 0 U/liter. 

"Normal,  0 to  45  U/liter. 

ttNormal,  <670  nmol-liter  '-sec  1 (<40  nmol/ml/min). 
ttNormal,  8 to  52  U/liter. 


512  WJM,  June  1996—' Vo  I 164,  No.  6 


Bone  Marrow  Granuloma — Eid  et  al 


Figure  1. — A section  of  the  bone  marrow  shows  granuloma 
(hematoxylin  and  eosin  stain,  original  magnification  x 10). 

and  two  had  the  classical  finding  for  Q fever:  the 
“donut”  lesion  (or  fibrin-ring  granuloma)  that  consists  of 
a central  empty  space  (probably  an  adipocyte),  sur- 
rounded by  lymphocytes  and  a characteristic  fibrin  ring. 
Serologic  tests  are  usually  positive.21-22  Fibrin-ring  gran- 
ulomas, once  thought  to  be  characteristic  of  Q fever,  can 
be  seen  in  patients  with  Hodgkin’s  disease,22-24  cyto- 
megalovirus (CMV),25  Epstein-Barr  virus  (EBV)  infec- 
tion,26 hepatitis  A,27  giant  cell  arteritis,23  leishmaniasis,28 
and  allopurinol  hepatitis.24-29 

Tuberculosis  is  one  of  the  most  frequent  causes  of 
bone  marrow  granuloma;  it  constitutes  6%  to  48%  of  the 
cases.1'5  In  cases  of  miliary  tuberculosis,  33%  to  100%  of 
bone  marrow  biopsies  will  show  granulomas.  Yet, 
caseating  necrosis  is  uncommon  (29%),  and  the  pres- 
ence of  AFB  by  the  Ziehl-Neelsen  stain  is  rare.3"  Marrow 
patchy  necrosis  can  be  seen.  The  lowest  recovery  of 
organisms  by  culture  was  from  the  bone  marrow — 15% 
compared  with  78%  from  the  sputum.5  In  patients  with 
the  acquired  immunodeficiency  syndrome  (AIDS)  with 
diagnosed  disseminated  tuberculosis  and  bone  marrow 
granulomas,  cultures  of  the  bone  marrow  were  positive 
in  less  than  50%  of  the  cases.31 

In  a review  of  13  patients  with  disseminated 
Mycobacterium  avium-intracellulare  who  had  a bone 
marrow  biopsy,  9 (69)  had  a bone  marrow  granuloma.32 
No  necrosis  or  caseation  was  found  in  any  of  the  granu- 
lomas. Staining  for  AFB  was  positive  in  only  one  case. 
Cultures  for  M avium-intracellulare  were  positive  in  7 of 
the  patients.32 

Bone  marrow  granulomas  have  been  described  in  the 
marrow  of  patients  with  disseminated  bacillus  Calmette- 
Guerin  infection  following  vaccination.33-34  The  granulo- 
mas were  noted  to  be  noncaseating  in  all  four  patients 
who  had  a bone  marrow  biopsy.34 

Disseminated  fungal  infections  rank  high  on  the  dif- 
ferential diagnosis  of  bone  marrow  granuloma.  With  the 


spread  of  HIV,  it  is  expected  that  the  incidence  of  these 
diseases  will  rise,  with  histoplasmosis  being  the  leading 
cause.  The  incidence  of  histoplasmosis  varied  among  the 
different  studies.  In  contrast  to  a Spanish  study  in  which 
an  incidence  of  0%  was  found,4  the  study  by  Boden 
showed  an  incidence  of  20%. 2 This  finding  might  be  due 
to  epidemiologic  factors.  In  immunocompromised 
patients,  the  chances  of  dissemination  to  the  bone  mar- 
row are  high.  In  a study  of  58  immunocompromised 
patients  infected  with  histoplasmosis,  33  had  histoplas- 
mosis in  the  bone  marrow.35  Bone  marrow  was  the  best 
specimen  from  which  to  recover  the  organism.35  In 
another  study,  8 of  18  patients  with  proven  histoplasmo- 
sis had  a typical  granuloma  in  the  bone  marrow.  The 
organism  was  found  in  7 patients  with  the  silver- 
methenamine  stain.  The  organisms  were  rare  and  hard  to 
find.  There  was  no  evidence  of  caseating  necrosis. 
Epithelioid  cells  and  some  giant  cells  were  found.36 

Epstein-Barr  virus  and  CMV  are  the  most  frequently 
reported  viruses  to  cause  bone  marrow  granuloma.  The 
incidence  of  bone  marrow  granuloma  from  EBV  was 
about  10%  in  one  study.3  In  a 1950  review  of  23  cases  of 
mononucleosis  with  bone  marrow  biopsies,  granulomas 
were  found  in  1 1 of  the  patients  (48%).37  No  characteris- 
tics were  identified.  Other  isolated  reports  have  associat- 
ed EBV  with  bone  marrow  granuloma.38,39  It  is  possible 
that  some  cases  diagnosed  as  “mononucleosis”  before 
the  use  of  serologic  markers  are  in  fact  due  to  CMV 
infections.  With  the  introduction  of  more  specific  testing 
techniques,  CMV  is  being  recognized  as  a cause  of  bone 
marrow  granuloma.40 

Bone  marrow  granuloma  is  a common  finding  in 
patients  with  AIDS.  Most  of  them  are  due  to  dissemi- 
nated mycobacterial  or  fungal  infections.  In  a study  of 
342  bone  marrow  biopsy  specimens  from  patients  with 
AIDS,  30%  had  a granuloma:  80%  were  related  to  infec- 
tious diseases,  and  64%  were  due  to  mycobacterial  or 
fungal  infections.  Interestingly,  20%  were  of  undeter- 
mined cause.31  The  granulomas  were  subtle,  small, 
loosely  cohesive,  and  difficult  to  detect.31  In  another 
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Figure  2. — An  enlargement  of  a section  of  bone  marrow  shows 
giant  cells  (hematoxylin  and  eosin  stain,  original  magnification 
x40). 


WJM,  June  1996 — Vol  164,  No.  6 


Bone  Marrow  Granuloma— Eid  et  al  51  3 


TABLE  2.— Distribution  of  the  Causes  of  Bone  Marrow  Cranulomas  in  5 Major  Series  of  Bone  Marrow  Biopsies* 


Series,  No.  of  Cases  (%) 

Pease,  Bodem  White  and  Viialta-Castei  Bharagrava  and 

Cause  1956’  etal,1983!  johnston,  1985s  etal,  19884  Farhi,1988' 


Mycobacteria 

..  19 

(22) 

4 

(7) 

24 

(48) 

8 

(20) 

10 

(12) 

Histoplasmosis 

6 

(7) 

ii 

(19) 

-- 

0 

(0) 

3 

01) 

Sarcoidosis 

9 

(10) 

4 

(7) 

3 

(6) 

2 

(5) 

9 

(11) 

Lymphoma 

..  IS 

(17) 

8 

(14) 

7 

(14) 

4 

00) 

15 

08) 

CMV  or  EBV 

..  16 

(18) 

2 

(4) 

- 

0 

(0) 

3 

(3) 

Malignant  neoplasm. . 

-- 

4 

(7) 

2 

(4) 

3 

(7.5) 

14 

(16) 

Drugs 

-- 

7 

(12) 

- 

- 

4 

(5) 

Autoimmune 

2 

(2) 

5 

(9) 

- 

1 

(2.5) 

2 

(2) 

Unknown 

- 

8 

(13) 

- 

7 

(17.5) 

5 

(6) 

Total  

87 

58 

50 

40 

72 

CMV  = cytomegalovirus,  EBV  = 

Epstein-Barr 

virus 

‘Not  all  the  causes  of  bone  marrow  granuloma  are  given;  therefore,  the  columns  do  not  all  add  up  to  the  total  in  each  series. 


study,  35  bone  marrow  biopsy  specimens  from  34 
patients  with  AIDS  showed  granulomas  in  the  bone  mar- 
row of  4 patients  (1  was  due  to  a Mycobacterium 
species,  another  to  a foreign  body,  and  2 were  of  unde- 
termined origin).41 

Foreign  bodies  can  be  present  in  the  bone  marrow. 
Silicosis  and  coal  workers’  pneumoconiosis  have  been 
reported  in  association  with  bone  marrow  granuloma.  In 
the  case  of  coal  workers,  a characteristic  yellow-brown 
pigment  was  found  in  the  granuloma.4243  A foreign  body 
granuloma  was  also  described  in  the  bone  marrow  of  a 
patient  with  AIDS.41 

Isolated  reports  have  implicated  many  drugs  in  the 
genesis  of  bone  marrow  granulomas.  In  all  these  cases, 
the  granuloma  was  nonspecific.  Usually  in  repeated 
biopsies,  granulomas  have  been  reported  to  disappear  or 
at  least  to  diminish  in  number  after  the  discontinuation 
of  the  drug.4344  The  most  commonly  implicated  drugs  are 
procainamide  and  sulfonamide.1-2 

Sarcoidosis  is  one  of  the  most  frequent  causes  of  bone 
marrow  granuloma.  It  is  rare  for  sarcoidosis  to  present  as 
a granuloma  in  bone  marrow,  and  isolated  extrapul- 
monary  sarcoidosis  occurs  in  less  than  5%  of  cases.  It  is 
responsible  for  3%  to  32%  of  the  cases  of  bone  marrow 
granuloma,  the  average  being  around  10%. 15  In  one  study 
in  which  17  patients  with  sarcoidosis  underwent  bone 
marrow  biopsy,  noncaseating  granulomas  were  found  in 
9 of  the  patients  (53%).45  Lung  involvement  is  present  in 
90%  to  95%  of  cases.  The  diagnosis  of  sarcoid  depends 
on  clinical  and  radiologic  findings,  bronchoalveolar 
lavage,  and  ACE  levels.  Angiotensin-converting  enzyme 
levels  have  been  substantially  higher  in  patients  with  sar- 
coidosis than  in  those  with  other  pulmonary  diseases,  but 
this  is  a nonspecific  finding  and  should  not  be  regarded 
as  pathognomonic  of  sarcoidosis.46-48  Most  of  the  granu- 
lomas did  not  show  characteristic  features.48 

Some  connective  tissue  diseases  have  been  associat- 
ed with  bone  marrow  granuloma.  Most  reports  are  of 
isolated  cases.3-4 


Finally,  as  many  as  13%  of  the  cases  of  bone  marrow 
granuloma  are  of  undetermined  origin.  In  one  report,  a 
syndrome  consisting  of  diffuse  granulomatosis  (affect- 
ing spleen,  liver  and  bone  marrow)  with  fever  of 
unknown  origin  was  described  that  responded  to  the 
administration  of  steroids.49  Of  20  patients,  5 had  a 
definitive  diagnosis  after  long-term  follow-up,  but  15 
remained  “idiopathic.”  The  controversy  still  exists 
whether  these  patients  had  sarcoidosis  without  lung 
involvement  or  a completely  different  disorder.  Steroid 
therapy  improved  the  outcome  in  all  15  patients.49 

In  summary,  the  histologic  finding  of  a bone  marrow 
granuloma,  although  rarely  pathognomonic,  points 
toward  a well-known  spectrum  of  diseases.  Con- 
sideration of  the  clinical  data  and  communication 
between  the  pathologist  and  primary  care  physician 
should  help  clarify  the  cause. 

In  general,  strong  consideration  is  warranted  for  a 
purified-protein  derivative  skin  test,  a sputum  and  bone 
marrow  culture  for  AFB,  a direct  AFB  stain,  culture  for 
fungus,  and  a chest  x-ray  film.  A serologic  test  should  be 
done  for  H capsulatum  in  areas  of  high  prevalence,  and 
the  biopsy  specimen  should  be  carefully  inspected  for 
AFB  and  fungus  under  adequate  stains.  The  treatment  of 
tuberculosis  should  be  considered  until  cultures  are  neg- 
ative after  six  to  eight  weeks.  Serologic  testing  for  HIV 
is  indicated  if  the  diagnosis  of  disseminated  tuberculo- 
sis, histoplasmosis,  or  M avium  intracellulare  is  made  or 
the  patient  belongs  to  a high-risk  group. 

The  search  for  lymphoma  should  be  thorough. 
Immunophenotyping  of  the  bone  marrow  could  be  help- 
ful. The  finding  of  a bone  marrow  granuloma  in  patients 
with  lymphomas  must  be  assessed  carefully  because 
such  patients  are  often  immunocompromised  and  prone 
to  the  development  of  systemic  infections  with  tuber- 
culosis, histoplasmosis,  CMV,  and  other  opportunistic 
infections.  A search  for  brucellosis,  typhoid  fever,  and 
Q fever  should  depend  on  clinical  findings.  A high  ACE 
level  supports  the  diagnosis  of  sarcoidosis  but  is 
not  specific. 
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TABLE  3 —Differential  Diagnosis  of  Bone  Marrow  Granulomas 

Malignant  neoplasms 

Drugs 

Hodgkin's  disease 

Procainamide 

Non-Hodgkin's  lymphoma 

Sulfonamide 

Acute  lymphocytic  leukemia* 

Chlorpropamide* 

Acute  myelocytic/myelogenous  leukemia* 

Phenylbutazone* 

Chronic  myelocytic/myelogenous  leukemia* 

Phenytoin* 

Multiple  myeloma* 

Methyldopa* 

Malignant  histiocytosis* 

Allopurinol* 

Refractory  anemia  with  excess  blasts* 

Ibuprofen* 

Colon  carcinoma* 

Penicillamine* 

Lung  carcinoma* 

Tolmetin  sodium* 

Ovarian  carcinoma* 
Neuroblastoma* 

Foreign  bodies 

Sarcoma* 

Connective  tissue  diseases 

Infectious  causes 

Rheumatoid  arthritis* 

Brucellosis 

Felt/s  syndrome* 

Typhoid  fever 

Primary  biliary  cirrhosis* 

Q fever 

Sjogren's  disease* 

Tularemia* 

Pulmonary  fibrosis* 

Mycoplasma  species* 

Systemic  lupus  erythematosus* 

Tuberculosis 

Addison's  disease* 

Mycobacterium  avium-intracellulare 

Behcet's  disease* 

Bacillus  Calmette-Guerin* 

Erythema  nodosum* 

Leprosy* 

Temporal  arteritis* 

Rickettsiosis* 

Hemolytic  anemia* 

Syphilis* 

Chronic  renal  failure 

Histoplasmosis 

Cryptococcosis* 

Sarcoidosis 

Coccidioidomycosis* 

Aspergillosis* 

Blastomycosis* 

Epstein-Barr  virus 
Cytomegalovirus 
Human  immunodeficiency  virus 
Hepatitis  C virus* 

Herpesvirus* 

Idiopathic  diffuse  granulomatosis 

'These  items  are  rare  causes. 

Drugs  taken  by  patients  should  be  reviewed,  and 
those  susceptible  of  causing  a granuloma  should  be 
withdrawn  if  possible.  The  disappearance  of  granuloma 
on  a later  biopsy  supports  the  diagnosis  of  drug-induced 
bone  marrow  granuloma. 

Autoimmune  diseases  and  other  systemic  diseases 
should  be  considered,  depending  on  the  clinical  presen- 
tation and  after  the  other  more  frequent  causes  of  bone 
marrow  granulomas  have  been  ruled  out.  Finally,  the 
diagnosis  of  idiopathic  granulomatosis  is  a diagnosis  of 
exclusion.  Treatment  w ith  steroids  has  been  shown  to  be 
beneficial  in  patients  with  this  disorder. 
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Cutaneous  Manifestations  in  Patients 
Infected  With  the  Human 
Immunodeficiency  Virus 

The  skin  is  an  important  end  organ  for  diseases  associ- 
ated with  the  human  immunodeficiency  virus  (HIV).  It 
may  be  involved  in  important  opportunistic  infections.  In 
patients  with  the  acquired  immunodeficiency  syndrome 
(AIDS),  inflammatory  skin  diseases  such  as  psoriasis, 
eczemas,  drug  reactions,  and  pruritic  folliculitis  also  com- 
monly develop.  These  reactions  are  characteristic  of  HIV- 
associated  skin  disease  and  may  be  associated  with  a 
certain  stage  of  the  disease.  Furthermore,  the  occurrence 
of  skin  disorders  in  HIV-infected  patients  is  an  important 
clue  to  the  pathogenesis  of  common  skin  diseases  in  per- 
sons with  normal  immunity. 

Now  that  most  of  the  inflammatory  skin  disorders 
affecting  HIV-infected  persons  have  been  carefully  de- 
scribed, data  have  become  available  about  their  preva- 
lence. More  important,  however,  the  skin  can  be  used  as  a 
marker  for  staging  HIV  disease  in  some  patients,  a find- 
ing that  may  be  useful  in  areas  where  routine  helper  T-cell 
counts  are  not  available.  Skin  diseases  that  may  occur  be- 
fore the  development  of  other  HIV  symptoms  (CD4  count 
> 200  X 106  per  liter)  include  seborrheic  dermatitis,  pso- 
riasis, pruritus  ani,  herpes  zoster,  common  or  genital 
warts,  oral  hairy  leukoplakia,  oral  candidiasis,  and 
Kaposi's  sarcoma.  These  disorders  may  persist  through- 
out the  course  of  a patient’s  HIV  disease.  Disorders  seen 
almost  exclusively  once  a patient  has  AIDS  include 
eosinophilic  folliculitis,  chronic  photodermatitis,  persis- 
tent eczema,  chronic  herpes  simplex,  and  molluscum  con- 
tagiosum. 

Certain  skin  diseases  that  have  been  presumed  to  have 
an  immunologic  basis  occur  with  increased  frequency  in 
HIV-infected  persons.  These  include  seborrheic  dermati- 
tis, cutaneous  drug  reactions  (including  erythema  multi- 
forme major),  psoriasis,  photodermatitis,  and  various 
eczemas.  Because  these  disorders  do  not  occur  with  in- 


creased frequency  in  other  immune-suppressed  hosts, 
HIV  somehow  specifically  allows  their  expression.  This 
is  an  important  clue  to  the  pathogenesis  of  these  skin  dis- 
eases. For  many  years,  researchers  had  thought  that 
“helper”  T cells  were  critical  in  the  development  of  psori- 
asis. This  was  inconsistent  with  the  frequent  occurrence 
of  psoriasis  in  patients  with  low  helper  T-cell  counts. 
Recent  studies  in  normal  hosts  with  psoriasis  have  shown 
that  suppressor  T cells  may  be  critical  in  the  development 
of  psoriatic  lesions.  This  is  more  consistent  with  observa- 
tions in  HIV-infected  patients.  This  virus,  therefore,  may 
provide  an  opportunity  for  an  increased  understanding  of 
the  pathogenesis  of  some  common  skin  disorders. 

Cryptococcosis  occurs  in  about  6%  of  patients  with 
AIDS,  usually  as  meningitis.  The  prevalence  of  skin  le- 
sions in  these  patients  is  also  6%.  Less  than  half  of  the  pa- 
tients with  cutaneous  cryptococcosis  have  symptoms  or 
signs  of  central  nervous  system  disease,  yet  all  patients  are 
positive  for  the  serum  cryptococcal  antigen,  and  in  most 
the  cerebrospinal  fluid  is  also  positive  for  the  cryptococcal 
antigen.  Cutaneous  cryptococcosis  must  be  assumed  to  be 
systemic  cryptococcosis,  and  a systemic  evaluation,  in- 
cluding lumbar  puncture,  is  required,  independent  of  the 
findings  of  a history  and  physical  examination. 

In  patients  with  advanced  AIDS  (CD4  count  < 50  X 
10'’  per  liter),  Acanthamoeba  species  may  cause  disease. 
In  healthy  persons  and  other  immunocompromised  hosts, 
these  protozoa  normally  cause  disease  of  the  central  ner- 
vous system,  often  encephalitis.  In  patients  with  AIDS, 
however,  skin  lesions  are  often  the  primary  manifestation, 
and  central  nervous  system  disease  occurs  in  only  half  of 
patients.  Skin  lesions  are  typically  subcutaneous  nodules 
that  break  down,  forming  nonhealing  ulcerations  covered 
with  a serosanguinous  crust.  This  infection  is  identified 
by  skin  biopsy.  The  organisms  are  abundant  in  tissue  but 
difficult  to  identify  with  routine  stains.  Trichrome  or  peri- 
odic acid-Schiff  stains  may  help.  The  clues  to  the  diagno- 
sis are  skin  ulcerations,  chronic  sinusitis  (sometimes  with 
nasal  septum  or  hard  palate  perforation),  and  a skin 
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biopsy  showing  “vasculitis.”  Treatment  is  difficult,  and 
the  prognosis  is  dismal. 

TIM  BERGER.  MD 

San  Francisco,  California 
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Tumescent  Technique  for 
Local  Anesthesia 

The  tumescent  technique  for  local  anesthesia  has 
made  it  possible  to  do  liposuction,  dermabrasion,  face- 
lifts, carbon  dioxide  laser  full-face  resurfacing,  hair  trans- 
plants, and  large  cutaneous  excisions  and  repairs  totally 
by  local  anesthesia  without  intravenous  sedation  or  nar- 
cotic analgesia.  This  technique  is  a novel  approach  for  the 
delivery  of  local  anesthesia  that  exploits  the  principle  of 
pharmacokinetics  to  achieve  extensive  regional  anesthe- 
sia of  skin  and  subcutaneous  tissue.  The  subcutaneous  in- 
filtration of  a large  volume  of  diluted  lidocaine  and 
epinephrine  causes  the  targeted  tissue  to  become  swollen 
and  firm,  or  tumescent,  and  permits  a large-volume  lipo- 
suction to  be  done  entirely  by  local  anesthesia.  Depend- 
ing on  the  clinical  requirements,  a tumescent  anesthetic 
solution  may  contain  a 5-  to  20-fold  dilution  of  the  stan- 
dard commercially  available  lidocaine  (1%),  epinephrine 
(1:100,000),  and  sodium  bicarbonate  (10  mEq  per  liter)  in 
a physiologic  saline  solution. 

A large  volume  of  diluted  epinephrine  infiltrated  into 
relatively  avascular  adipose  tissue  produces  widespread 
prolonged  and  profound  vasoconstriction.  For  a given 
dose,  vasoconstriction  diminishes  the  rate  of  systemic  lido- 
caine absorption.  This  reduces  both  the  peak  plasma  lido- 
caine concentration  and  the  prevalence  of  toxicity  and 
permits  a much  larger  dose  of  lidocaine  to  be  administered. 

In  fact,  the  tumescent  technique  permits  safe  lidocaine 
dosage  of  at  least  35  mg  per  kg  of  body  weight  and  pro- 
vides effective  local  anesthesia  for  as  long  as  ten  hours. 
The  widely  accepted  7-mg-per-kg  “safe  maximum  dose 
for  lidocaine  with  epinephrine”  when  administered  sub- 
cutaneously, as  published  in  the  Physicians’  Desk 
Reference  (Medical  Economics,  Montvale,  NJ),  has  never 
been  substantiated  by  a published  scientific  study. 

Tumescent  liposuction  incorporates  the  tumescent 
technique  for  local  anesthesia  and  with  the  use  of  liposuc- 
tion microcannulas  having  an  inside  diameter  of  2 mm 
and  multiple  small  incisions  for  microcannular  access  that 
are  not  closed  with  sutures.  Several  small  2-  to  3-mm  in- 
cisions promote  copious  postoperative  drainage  that  in 
turn  reduces  bruising,  tenderness,  swelling,  and  systemic 
lidocaine  absorption.  A description  of  the  procedure  was 


first  published  in  1987,  and  tumescent  liposuction  entirely 
by  local  anesthesia  improves  the  safety  of  large-volume 
liposuction  substantially  by  virtually  eliminating  surgical 
blood  loss  and  by  completely  eliminating  the  risks  of  gen- 
eral anesthesia,  intravenous  sedation,  or  narcotic  analge- 
sia. Traditional  forms  of  liposuction  rely  on  general 
anesthesia  and  are  associated  with  so  much  surgical  blood 
loss  that  autologous  blood  transfusions  are  often  routine. 
Many  plastic  and  reconstructive  surgical  procedures 
thought  to  require  general  anesthesia  can  now  be  done 
more  safely  and  with  less  discomfort  when  done  entirely 
by  local  anesthesia.  Yet,  some  specialists  other  than  der- 
matologists are  unfamiliar  with  tumescent  anesthesia. 

Certain  “tumescent  paradoxes”  may  discourage  some 
surgeons  from  using  the  tumescent  technique  and  could 
explain  why  the  tumescent  technique  has  yet  to  gain  ac- 
ceptance outside  of  dermatologic  surgery: 

• Diluted  lidocaine  at  a concentration  of  0.05%  to 
0. 1 % provides  better  and  more  extensive  anesthesia  than 
more  concentrated  commercial  preparations  at  1%  to  2% 
lidocaine. 

• Diluted  epinephrine  at  concentrations  of  1 :2  million 
to  1:1  million  provides  better  and  more  extensive  vaso- 
constriction than  commercial  local  anesthetic  solutions 
containing  epinephrine  at  1:100,000. 

• Smaller  2-mm  cannulas  permit  the  removal  of  more 
fat  than  larger  6-mm  cannulas. 

• Multiple  small  incisions  without  sutures  leave  less 
apparent  scars  than  do  fewer  larger  incisions  that  are 
closed  with  sutures. 

• With  appropriate  training  and  skill,  tumescent  lipo- 
suction is  less  painful  and  more  pleasant  without  intra- 
venous sedation  than  with  intravenous  sedation  or  general 
anesthesia. 

New  therapeutic  applications  of  tumescent  drug  deliv- 
ery will  depend  on  the  imagination  of  specialists  in  other 
clinical  disciplines  and  the  nature  of  the  clinical  problems 
they  must  solve.  As  an  example,  the  tumescent  delivery  of 
chemotherapeutic  agents  to  lymphatic  vessels  might  be 
applicable  to  the  treatment  and  diagnosis  of  disease  in  the 
lymphatic  system.  Because  some  degree  of  local  anesthe- 
sia may  persist  for  more  than  24  hours,  tumescent  anes- 
thesia may  prove  useful  for  preemptive  analgesia  after 
surgical  procedures  such  as  laparotomy  or  saphenectomy. 

JEFFREY  A.  KLEIN,  MD 
San  Juan  Capistrano,  California 
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Rhytldes — New  Approaches  to 
Old  Wrinkles 

Society  puts  great  emphasis  on  smooth,  healthy  skin  as 
a sign  of  youth.  It  is  no  surprise,  then,  that  many  patients 
are  seeking  treatment  of  their  facial  rhytides  (wrinkles). 
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Topical  tretinoin  (retinoic  acid)  has  been  recently  ap- 
proved by  the  Food  and  Drug  Administration  for  the  long- 
term correction  of  fine  facial  rhytides.  Although  its 
mechanism  of  action  is  unknown,  tretinoin  causes  com- 
paction of  the  stratum  comeum  and  thickening  of  the  epi- 
dermis and  the  dermis.  This  appears  to  be  a safe  and 
modestly  effective  alternative,  even  with  long-term  use. 

Collagen  and  gelatin  matrix  implants  are  filling  mate- 
rials used  in  dermal  augmentation.  When  a filling  material 
is  injected  into  the  dermis,  it  provides  a matrix  around 
which  new  collagen  forms;  this  effaces  wrinkles.  Bovine 
collagen  (Zyderm)  implant  consists  of  sterile,  purified,  re- 
constituted fibrillar  bovine  collagen.  After  injection,  there 
is  only  a short-lived  (often  only  a few  months)  abatement 
of  fine  wrinkles  because  the  body’s  own  mechanisms 
degrade  the  collagen  implant;  this  necessitates  periodic 
maintenance  injections.  Cross-linked  bovine  collagen 
(Zyplast)  is  associated  with  less  rapid  biologic  degrada- 
tion but  still  requires  periodic  re-treatment.  About  3%  of 
patients  have  allergic  reactions  to  bovine  collagen  skin 
tests  and  cannot  receive  this  form  of  therapy. 

Gelatin  matrix  implant  (Fibrel)  is  activated  by  factors 
in  a patient’s  own  blood  after  intradermal  administration. 
It  is  an  absorbable  gelatin  powder  that  forms  a matrix  for 
complexing  clotting  factors  with  aminocaproic  acid,  a 
fibrinolytic  inhibitor.  Just  before  use,  the  material  is 
mixed  with  the  patient’s  plasma,  which  provides  supple- 
mental clotting  factors.  Ultimately  the  injected  material 
is  replaced  by  the  patient’s  own  collagen,  and  this  ele- 
vates the  soft  tissue. 

An  experimental  means  of  tissue  augmentation  is  au- 
tologous fat  transplantation.  This  consists  of  the  suction- 
assisted  removal  of  fat  from  one  part  of  the  body, 
followed  by  injecting  that  fat  into  an  area  of  depression 
in  another  skin  site.  Unfortunately,  transplanted  fat  has  a 
short  survival,  except  in  areas  like  the  forehead  where 
there  is  bone  underneath  the  skin. 

The  use  of  Clostridium  botulinum  A exotoxin  to  treat 
facial  frown  lines  is  currently  being  studied.  Adminis- 
tering C botulinum  toxin  to  the  appropriate  striated  mus- 
cles produces  reversible  paralysis  of  the  muscles  that 
cause  frown  lines. 

Chemical  peeling  (chemexfoliation)  consists  of  the  ap- 
plication of  one  or  more  organic  acids  to  the  skin,  which 
produces  epidermal  and  upper  dermal  sloughing.  Many 
peeling  agents  are  available,  including  a-hydroxy  acids, 
trichloroacetic  acid,  and  phenol.  All  result  in  varying  de- 
grees of  destruction  of  the  epidermis  and  portions  of  the 
dermis;  the  regeneration  of  epidermal  and  dermal  tissues 
follows,  with  an  effacement  of  fine  facial  rhytides.  Phenol 
is  the  peeling  agent  that  penetrates  the  deepest  into  the  der- 
mis. It  is  also  quickly  absorbed  percutaneously.  Systemic 
effects  such  as  cardiac  arrhythmias  can  occur,  so  full-face 
phenol  peels  require  extensive  preoperative  evaluation  and 
close  postoperative  monitoring.  Trichloroacetic  acid  can 
produce  superficial  or  deeper  peels,  depending  on  the  con- 
centration. The  response  to  trichloroacetic  acid  is  highly 
dependent  on  pre-peel  skin  preparation  and  the  method  of 


application.  a-Hydroxy  acids  such  as  glycolic  acid  reduce 
the  cohesion  of  the  keratinocytes  at  low  concentrations; 
this  results  in  mild  desquamation  and  epidermolysis.  At 
higher  concentrations,  they  produce  peeling  into  the  der- 
mis. The  duration  of  the  positive  effects  is  under  study. 
Complications  of  chemical  peeling  include  pigmentary 
changes,  prolonged  erythema,  infections,  hypertrophic 
scarring,  changes  in  skin  texture,  and  atrophy. 

Dermabrasion  has  been  used  for  decades  for  effacing 
shallow  scars  and  other  unwanted  facial  defects.  It  in- 
volves the  use  of  a wire  brush  spun  at  high  speeds  and 
drawn  over  the  surface  of  the  skin  so  that  the  entire  epi- 
dermis and  upper  dermis  are  removed.  Residual  portions 
of  the  skin’s  adnexal  structures  proliferate  and  reepithe- 
lialize  the  smooth-planed  surface.  The  complications  of 
hypertrophic  scarring,  pigmentary  changes,  loss  of  skin 
texture,  and  enlarged  facial  pores  are  possible  problems 
with  dermabrasion. 

The  resurfacing  carbon  dioxide  laser  is  now  being  ex- 
tensively used  to  treat  mild  to  moderate  facial  rhytides. 
As  with  chemical  peels  and  dermabrasion,  carbon  diox- 
ide laser  surgery  uses  the  mechanisms  of  epidermal  and 
dermal  regeneration  and  collagen  and  elastin  remodeling. 
The  result  is  a smoothing  of  superficial  irregularities,  in- 
cluding fine  lines  and  wrinkles.  It  has  been  suggested  that 
the  carbon  dioxide  laser  optimizes  its  clinical  results  by 
inducing  collagen  and  elastin  shrinkage  through  its  ther- 
mal effect.  The  carbon  dioxide  laser  allows  for  more  pre- 
cise depth  control  and  is  bloodless  compared  with 
dermabrasion.  A new  generation  of  carbon  dioxide  lasers 
has  led  to  a reduction  of  undesirable  results  such  as 
substantial  thermal  injury  and  scarring  associated  with 
conventional  continuous-wave  carbon  dioxide  lasers. 
Hyperpigmentation  and  hypertrophic  scarring  are  possi- 
ble complications  of  laser  resurfacing. 

KEVIN  FUCIARELLI,  MD 
NORMAN  LEVINE.  MD 
Tucson,  Arizona 
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Diagnosis  and  Treatment  of  Cutaneous 
Herpes  Simplex  Virus  Infections 

Herpes  simplex,  caused  by  Herpesvirus  hominis  (herpes 
simplex  virus,  HSV)  is  one  of  the  most  common  human 
infections.  There  are  two  major  antigenic  types:  type  1, 
which  is  classically  associated  with  orofacial  infections, 
and  type  2,  which  is  usually  genital.  There  may  be  sub- 
stantial overlap,  however.  Both  persist  in  sensory  nerve 
ganglia  after  the  primary  infection.  The  virus  may  be 
reactivated  and  travel  peripherally  along  efferent  nerve 
fibers.  It  may  be  shed  in  saliva  and  genital  secretions 
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from  asymptomatic  persons  and  may  be  a source  of  infec- 
tion. although  the  amount  shed  from  active  lesions  is  from 
100  to  1.000  times  greater.  Spread  is  by  direct  contact 
with  infected  secretions.  Primary  type  1 infections  occur 
mainly  in  infants  and  young  children  and  are  often  sub- 
clinical.  Type  2 infections  occur  mainly  after  puberty  and 
are  usually  transmitted  sexually. 

The  virus  can  be  inoculated  into  any  body  site.  The 
source  may  be  endogenous  (autoinoculation),  such  as  the 
transfer  of  infection  from  one  body  site  to  another,  or  ex- 
ogenous. Following  the  primary  infection,  humoral  and 
cell-mediated  immune  responses  develop.  They  do  not 
fully  protect  against  primary  or  recurrent  disease,  but 
when  immunity  is  deficient,  such  as  after  bone  marrow 
transplantation  or  in  patients  with  the  acquired  immuno- 
deficiency syndrome,  both  primary  and  recurrent  herpetic 
infections  may  be  more  severe  and  run  prolonged  and 
atypical  courses. 

Lesions  are  most  commonly  manifest  as  painful 
grouped  vesicles  on  an  erythematous  base  that  rupture 
and  become  crusted.  Primary  infection  with  HSV-1  has  an 
incubation  period  of  four  to  five  days  and  begins  as  a 
stomatitis  with  fever,  malaise,  restlessness,  and  excessive 
dribbling.  Vesicles  are  present  on  the  tongue,  pharynx, 
palate,  and  buccal  mucosa  that  ulcerate  and  become  cov- 
ered by  a yellowish  pseudomembrane.  They  usually  heal 
completely  in  less  than  two  weeks. 

Infection  with  HSV-2  involves  the  genital  areas  most 
commonly.  Painful  vesicles  and  ulcers  are  most  frequent 
on  the  glans,  prepuce,  and  penile  shaft  in  men.  They  last 
for  two  to  three  weeks  if  untreated.  In  women,  similar  le- 
sions occur  on  the  external  genitalia  and  mucosa  of  the 
vulva,  vagina,  and  cervix.  Pain  and  dysuria  are  common. 
Primary  herpes  infection  of  the  eye  causes  purulent  con- 
junctivitis with  superficial  corneal  ulceration.  Inoculation 
of  the  fingertips  results  in  herpetic  whitlow  in  which  there 
are  painful  deep  vesicles  that  coalesce.  Other  complica- 
tions that  may  supervene  include  aseptic  meningitis, 
radiculoneuropathy,  sacral  paresthesia  with  secondary 
urinary  retention,  constipation,  and  in  men,  impotence. 

After  the  initial  infection,  there  may  be  no  further  clin- 
ical manifestations,  or  more  commonly,  there  may  be  one 
to  many  recurrences.  Recurrent  lesions  are  more  frequent 
with  genital  herpes  than  with  the  orolabial  form.  Re- 
currences may  be  triggered  by  minor  trauma,  other  infec- 
tions including  febrile  illnesses  and  upper  respiratory  tract 
infections,  menses,  ultraviolet  irradiation,  trigeminal  neu- 
ralgia, dental  surgery,  or  dermabrasion.  In  many  cases,  no 
reason  for  the  eruption  can  be  determined.  Recurrent  infec- 
tions differ  from  primary  infections  by  a close  grouping  of 
vesicles  and  the  absence  of  constitutional  symptoms. 
Itching  or  burning  is  the  first  sensation,  followed  by  the  oc- 
currence of  small,  closely  grouped  vesicles  on  a red  base, 
usually  within  two  hours.  The  lesions  heal  in  seven  to  ten 
days  without  scarring.  Although  the  vesicles  usually  form 
a tightly  grouped  cluster,  they  may  be  arranged  in  a zoster- 
iform  distribution,  especially  in  the  lower  thoracic  or  lum- 
bar region.  In  such  cases,  there  may  be  more  severe  pain, 
and  the  diagnosis  may  be  confused  with  herpes  zoster. 


Once  substantial  immune  suppression  supervenes, 
lesions  caused  by  HSV  may  become  progressive  and  may 
be  manifest  by  chronic  ulcerative  mucocutaneous  lesions 
that  persist  for  months.  Deep  crateriform  ulcers  of  the 
penis,  perianal  area,  and  lip  are  characteristic,  although 
ulcerative  lesions  on  the  glabrous  skin  may  also  be  pres- 
ent. Lesions  that  are  untreated  may  continue  to  enlarge 
dramatically  or  become  verrucous  and  hyperplastic. 

In  addition  to  the  complications  discussed  earlier,  ery- 
thema multiforme,  sometimes  severe,  may  supervene  as  a 
consequence  of  previous  HSV  infection.  Although  virus 
cannot  be  seen  by  electron  microscopy  or  isolated,  HSV 
antigen  has  been  detected  around  keratinocytes  in  the  epi- 
dermis in  erythema  multiforme  skin  lesions,  and  HSV 
DNA  has  been  demonstrated  by  polymerase  chain  reac- 
tion. This  complication  may  develop  after  each  episode  of 
recurrent  HSV  infection  and  is  an  indication  for  long- 
term HSV  suppression. 

Infected  epithelial  cells  appear  swollen  histopatholog- 
ically,  producing  “ballooning  degeneration.”  Intraepi- 
dermal  vesicles  are  formed  as  a consequence  of  both 
intracellular  and  intercellular  edema.  Infected  keratino- 
cytes become  dyscohesive  and  round  up  and  float  freely 
in  the  vesical  space.  The  nucleoplasm  of  infected  cells  is 
typically  pressed  to  the  outer  edge  of  the  nuclear  mem- 
brane, and  intracytoplasmic  and  pinkish  intracytoplasmic 
and  intranuclear  inclusions  known  as  Cowdry  bodies  are 
often  identifiable.  Giant  cells  containing  2 to  15  or  more 
nuclei  are  almost  invariably  present.  The  Tzanck  prepara- 
tion, a smear  of  vesicular  contents  stained  with  a Wright- 
Giemsa  stain,  is  generally  confirmatory  because  the 
multinucleated  epithelial  giant  cells  are  readily  seen.  The 
dermis,  and  later  the  epidermis,  is  infiltrated  with  lym- 
phocytes, neutrophils,  and  eosinophils. 

The  differential  diagnosis  includes  other  vesicular  and 
ulcerative  conditions  such  as  irritant  dermatitis;  aphthous 
ulcers;  ulcerative,  opportunistic,  atypical  mycobacterial 
and  deep  fungal  infections;  and  traumatic  ulcers.  Verru- 
cous lesions  may  mimic  several  different  conditions,  in- 
cluding epithelial  neoplasms  and  infections  associated 
with  pseudocarcinomatous  hyperplasia.  The  diagnosis  is 
made  on  the  basis  of  culture,  smears,  biopsy,  and  the  clini- 
cal appearance  of  lesions.  Positive  culture  results  usually 
take  between  one  and  five  days  and  are  more  likely  to  be 
positive  when  taken  from  active  vesicular  lesions.  Im- 
munoperoxidase  stains  for  HSV  are  commercially  avail- 
able and  can  increase  the  speed  and  the  sensitivity  of  the 
detection  of  these  agents.  Recently  a “blot”  immunopre- 
cipitation  test  has  been  developed  whereby  smears  of 
vesicular  fluid  are  placed  on  an  antibody-impregnated  pa- 
per, allowing  for  viral  typing  at  the  bedside. 

Herpes  simplex  infections  are  treated  with  acyclovir  at 
doses  that  range  from  200  to  1 ,000  mg  orally  every  four 
hours  while  awake  or  with  famciclovir  at  doses  of  500  mg 
orally  every  eight  hours  for  five  or  more  days.  Val- 
acyclovir,  the  hydrochloride  salt  of  L-valine  ester  of  acy- 
clovir, is  converted  to  acyclovir  in  the  gastrointestinal  tract 
and  attains  high  plasma  concentrations  following  oral  ad- 
ministration. It  has  been  approved  for  use  for  recurrent 
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HSV  infections  in  immunocompetent  hosts  at  a dosage  of 
500  mg  orally  twice  per  day.  Long-term  suppression  with 
oral  acyclovir  is  indicated  in  immunocompromised  hosts 
as  well  as  in  patients  who  suffer  recurrent  erythema  mul- 
tiforme. Prophylactic  doses  are  usually  400  mg  twice  a 
day.  Intravenous  acyclovir  is  rarely  indicated  in  immuno- 
competent patients  with  HSV  infection,  although  in  some 
immunocompromised  hosts  with  atrophic  gastritis,  the 
drug  may  not  be  absorbed  well  orally  so  that  intravenous 
administration  is  required.  Acyclovir-resistant  cases  in  pa- 
tients infected  with  the  human  immunodeficiency  virus 
require  treatment  with  intravenous  foscarnet  sodium  or 
vidwarabine.  Topical  treatment  with  trifluorothymidine 
( trifluridine)  and  5-(3-hydroxy-2-phosphonyl  methoxy) 
propyl  cytosine  (HPMPC),  an  acyclic  nucleoside  phos- 
phonate.  has  also  been  used  effectively  in  some  cases. 
Other  helpful  measures  may  include  local  care  with  cool 
compresses  or  sitz  baths,  topical  anesthetics  such  as  2%  to 
5%  lidocaine  gel  or  ointment,  and  pramoxine  ointment  or 
lotion.  A newly  released  agent,  EMLA  cream  (a  eutectic 
mixture  of  local  anesthetics),  may  also  be  effective  in  re- 
lieving pain  when  applied  topically  under  occlusion. 

CLAY  COCKERELL.  MD 

Dallas.  Texas 
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Disorders  of  the  Female  Genitalia 

In  the  past  decade,  important  changes  have  occurred 
in  the  diagnosis  and  management  of  vulvar  skin  disorders 
and  chronic  pain  syndromes.  In  1988  the  International 
Society  for  the  Study  of  Vulvovaginal  Diseases  replaced 
the  old  “vulvar  dystrophies”  nomenclature  with  “nonneo- 
plastic epithelial  disorders.”  In  the  new  system,  lichen 
simplex  chronicus  replaces  “hyperplastic  dystrophy”  for 
skin  thickened  by  rubbing  or  scratching.  Although  it  is 
logical  to  call  vulvar  cutaneous  diseases  by  dermatologic 
names,  the  fact  that  three  unrelated  disorders  all  start  with 
the  word  lichen  often  confuses  nondermatologists. 

Lichen  sclerosus  is  a progressively  scarring  process 
that  gradually  obliterates  the  vulvar  architecture,  narrow- 
ing the  vaginal  introitus.  It  occurs  at  any  age  and  can  in- 
volve other  areas  of  the  body,  but  does  not  affect  vaginal 
mucosa.  New  studies  have  shown  that  clobetasol  propri- 
onate  0.05%  cream  is  far  more  effective  in  treating  lichen 
sclerosus  than  2%  testosterone  ointment,  which  is  no 
longer  recommended  for  any  vulvar  condition.  The  over- 
use of  clobetasol  and  other  high-potency  corticosteroids, 
however,  has  been  found  to  cause  steroid  rebound  der- 
matitis, a rosacea-like  erythema,  and  burning  of  the  vulva 
similar  to  perioral  dermatitis  of  the  face. 

Lichen  planus  is  a cutaneous  disease  that  also  affects 
mucous  membranes.  A mucosal  subtype  of  lichen  planus 


is  one  of  the  causes  of  erosive  or  desquamative  vaginitis. 
In  other  cases,  a biopsy  for  immunofluorescence  con- 
firms bullous  or  cicatricial  pemphigoid  or  pemphigus. 
Any  erosive  mucosal  disorder  may  cause  vaginal  stric- 
tures and  introital  scarring. 

Vulvodynia  is  defined  as  vulvar  burning  (stinging,  irri- 
tation, rawness)  rather  than  itching,  which  is  still  known  as 
pruritus  vulvae.  Constant  vulvodynia  without  visible  skin 
signs  may  be  a cutaneous  dysesthesia  (pudendal  neuralgia 
or  reflex  sympathetic  dystrophy).  Cyclic  flares  of  vulvo- 
vaginal irritation  with  or  without  vaginal  discharge  may  be 
due  to  chronic  recurrent  candidiasis  or  hypersensitivity  to 
Candida  species.  Dyspareunia  may  be  the  result  of  vulvar 
vestibulitis — introital  pain  at  the  orifices  of  Bartholin’s  and 
Skene’s  glands — or  secondary  vaginismus  due  to  long- 
standing discomfort.  Selecting  the  appropriate  treatment 
depends  on  recognizing  the  primary  problem.  Dysesthetic 
vulvodynia  (unremitting  burning  more  common  in  post- 
menopausal patients)  responds  to  low-dose  tricyclic  anti- 
depressants (amitriptyline  hydrochloride  or  nortriptyline 
hydrochloride)  or  trazodone  hydrochloride,  probably  on 
the  same  basis  that  these  medications  are  effective  for  post- 
zoster neuralgia.  (Younger  patients  with  dysesthetic  vulvo- 
dynia may  also  have  interstitial  cystitis,  urethral  syndrome, 
or  fibromyalgia.)  Cyclic  vulvovaginitis  gradually  resolves 
with  Candida  species  suppression  with  fluconazole 
(Diflucan,  Pfizer  Pharmaceuticals)  or  terconazole  vaginal 
cream  (Terazol  Cream.  Ortho  Pharmaceutical)  applied 
weekly  for  several  months,  tapering  to  biweekly,  then 
monthly.  Because  vulvar  vestibulitis  that  has  persisted  for 
more  than  a year  may  require  local  surgical  excision 
(vestibulectomy),  a gynecologic  surgeon  experienced  in 
the  management  of  vulvodynia  should  be  consulted. 

MARILYNNE  McKAY.  MD 

Atlanta.  Georgia 
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Cimetidine  for  the  Treatment  of  Warts 

Warts  are  a common  dermatologic  problem  in  children 
and  in  adults.  Although  various  topically  applied  and 
physical  treatment  modalities  are  used  to  treat  warts,  at 
least  50%  of  them  clear  spontaneously  within  two  years 
after  their  onset.  In  view  of  the  discomfort  and  frequent 
physician  visits  associated  with  commonly  used  therapy 
for  warts,  an  ideal  therapy  might  be  a parenteral  medica- 
tion that  boosts  the  immune  system  and  hastens  the  clear- 
ance of  the  wart  virus. 

Cimetidine  has  been  shown  to  modulate  the  immune 
system,  probably  by  blocking  type  2 histamine  receptors 
on  suppressor  T cells,  thereby  augmenting  cell-mediated 
immunity.  The  administration  of  cimetidine  increases  mi- 
togen-induced lymphocyte  proliferation,  inhibits  suppres- 
sor T-cell  function,  and  increases  the  reactivity  of  skin 
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tests.  It  has  been  used  successfully  to  stimulate  the  immune 
system  of  patients  with  T-cell-mediated  immunodefi- 
ciency disorders,  such  as  common  variable  immunodefi- 
ciency and  mucocutaneous  candidiasis.  Cimetidine  also 
augments  the  clearance  of  atopic  dermatitis  and  of  chronic 
herpes  zoster  in  immunocompromised  patients  and 
reverses  the  cutaneous  anergy  of  Crohn’s  disease. 

In  an  uncontrolled,  open-label  trial,  32  children  had 
multiple  recalcitrant  common  or  plantar  warts  and  were 
treated  with  cimetidine  at  a dosage  of  25  to  40  mg  per  kg 
per  day.  Although  improvement  was  not  noted  within  the 
first  month  of  therapy,  at  six  to  seven  weeks,  warts  began  to 
disappear.  By  two  months,  the  warts  had  disappeared  in  26 
of  the  children  (81%),  with  the  response  rate  being  higher 
in  the  dosing  range  of  30  to  40  mg  per  kg  per  day.  No  side 
effects  were  noted  in  any  patient,  and  the  warts  did  not  tend 
to  recur  after  the  response  to  cimetidine.  In  an  open-label 
prospective  trial  in  adults,  the  clearance  of  recalcitrant 
warts  was  noted  in  12  of  18  adults  (67%)  after  three  months 
of  cimetidine  therapy  at  a dosage  of  30  to  40  mg  per  kg  per 
day.  Others  used  1.2  grams  per  day  of  cimetidine  in  six 
patients  with  flat  warts  that  had  not  responded  to  dinitro- 
chlorobenzene  immunotherapy.  Four  of  the  six  cleared 
entirely  after  four  weeks  of  treatment.  A double-blind, 
placebo-controlled  trial  in  children  has  not  been  done.  A 
clearance  rate  of  only  31%  was  recently  noted  in 
cimetidine-treated  adults  with  warts,  a rate  not  significantly 
different  from  the  placebo-treated  patients,  but  much  lower 
than  the  response  rate  in  the  open-label  studies  in  pediatric 
and  adult  patients.  Further  double-blind,  placebo- 
controlled  trials  are  needed  to  determine  efficacy. 

Although  cimetidine  is  not  approved  for  use  in  chil- 
dren younger  than  16  years,  the  medication  is  used 
frequently  in  children  with  peptic  ulcers  and  by  dermatol- 
ogists for  urticaria,  mastocytosis,  and  atopic  dermatitis. 
Side  effects  are  rare,  but  nausea,  vomiting,  diarrhea,  be- 
havioral changes,  and  in  adolescent  boys,  gynecomastia 
have  been  reported.  It  is  important  to  remember  that 
cimetidine  may  interact  with  two  medications  commonly 
used  in  children,  theophylline  and  phenytoin. 

AMY  s.  PALLER,  MD 

Chicago,  Illinois 
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New  Strategies  in  the  Management  of 
Onychomycosis 

Until  recently  the  mainstay  of  oral  therapy  for  ony- 
chomycosis was  griseofulvin.  This  compound  was  intro- 
duced in  1958  and  was  the  first  important  oral  antifungal 
agent  available  to  treat  dermatomycoses.  After  35  years, 
griseofulvin  is  still  an  effective  agent  in  the  treatment  of 
some  dermatomycoses  such  as  tinea  capitis.  In  the  treat- 
ment of  pedal  onychomycosis,  however,  typical  response 


rates  were  in  the  order  of  20%  after  9 to  12  months  of 
therapy,  with  relapse  rates  of  approximately  40%.  This  re- 
sulted in  poor  compliance,  and  in  some  cases  the  physi- 
cian or  patient  decided  against  oral  therapy,  given  the 
relative  ineffectiveness  of  available  therapy. 

Itraconazole,  a triazole  antifungal  agent,  has  been  re- 
cently approved  for  the  treatment  of  dermatophyte  ony- 
chomycosis in  the  United  States.  The  drug  is  detected  in 
the  distal  end  of  the  nail  plate  within  7 to  14  days  of  start- 
ing therapy,  reaching  the  nail  plate  by  diffusion  from  both 
the  nail  bed  and  nail  matrix.  Griseofulvin  is  thought  to  en- 
ter the  nail  plate  through  the  matrix  region  only. 
Following  therapy  with  itraconazole,  200  mg  per  day  for 
seven  days,  the  drug  remains  in  fingernails  and  toenails 
for  six  and  nine  months,  respectively,  after  its  discontinu- 
ation. Itraconazole  is  present  at  almost  undetectable  lev- 
els within  10  to  14  days  of  discontinuing  treatment.  With 
griseofulvin,  the  drug  leaves  the  plasma  within  days  of 
stopping  therapy,  and  it  is  likely  that  levels  in  the  nail 
plate  parallel  those  in  the  plasma.  Thus,  griseofulvin  has 
to  be  administered  for  a duration  of  9 to  18  months  while 
the  diseased  toenail  is  growing  outward. 

The  favorable  pharmacokinetics  of  itraconazole  en- 
able the  drug  to  be  administered  as  continuous  therapy, 
200  mg  per  day  for  three  months,  in  the  treatment  of 
pedal  dermatophyte  onychomycosis.  Pulse  therapy  is 
likely  to  supersede  continuous  therapy  and  is  adminis- 
tered at  three  pulses  of  200  mg  twice  a day  (400  mg  per 
day)  for  one  week  a month  for  three  consecutive  months 
for  pedal  onychomycosis.  Itraconazole  has  a broad  spec- 
trum of  activity  and  is  effective  not  only  against  dermato- 
phytes but  also  in  onychomycosis  due  to  Candida  species 
and  some  nondermatophyte  molds.  The  incidence  of  ad- 
verse effects  is  about  10%,  with  the  most  common  being 
gastrointestinal  disturbance,  cutaneous  eruption,  head- 
aches, and  dizziness.  The  incidence  of  asymptomatic  ele- 
vation of  liver  function  test  levels  is  1%  to  3%.  Several 
drug  interactions  may  occur  with  itraconazole,  and  a care- 
ful history  of  other  medical  conditions  and  concurrent 
medications  should  be  obtained. 

Terbinafine  is  an  allylamine  that  has  just  been  ap- 
proved in  the  United  States  for  the  management  of  ony- 
chomycosis. As  with  itraconazole,  it  reaches  the  nail  plate 
by  both  the  nail  matrix  and  the  nail  bed  and  remains  in  the 
nail  plate  for  several  months  once  therapy  is  stopped.  It  is 
effective  in  the  treatment  of  dermatophyte  onychomyco- 
sis, with  the  recommended  dosage  for  toenail  onychomy- 
cosis being  continuous  therapy  with  250  mg  per  day  for 
12  weeks. 

Limited  information  is  available  for  fluconazole  in  the 
treatment  of  onychomycosis.  This  agent  is  more  hy- 
drophilic than  itraconazole,  and  in  published  studies  a 
dosage  regimen  is  150  mg  once  a week  for  about  nine 
months. 

Some  topical  agents  that  are  used  in  Europe  are 
amorolfine  5%  lacquer,  bifonazole  with  40%  urea  paste, 
8%  ciclopirox  nail  lacquer,  and  28%  tioconazole.  These 
are  generally  not  effective  when  onychomycosis  involves 
a substantial  portion  of  the  nail  or  when  the  matrix  is  in- 
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volved.  In  some  studies,  topical  agents  have  comple- 
mented oral  therapies.  Chemical  nail  avulsion  or  surgical 
measures  are  more  likely  to  be  used  in  Europe,  and  in  ap- 
propriate instances  may  be  adjuncts  to  oral  treatment. 

ADITYA  K.  GUPTA,  MD 
London,  Ontario 
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Alerts,  Notices,  and  Case  Reports 


Retroperitoneal  Hematoma 
as  a Complication  of 
Pudendal  Block 
Diagnosis  Made  by  Computed 
Tomography 

RICHARD  B.  KURZEL,  PhD,  MD 
Chicago,  Illinois 

ANH  H.  AU,  MD 

SEYED  A.  ROOHOLAMINI,  MD 

Sylmar,  California 

Inadvertent  vascular  injury  to  the  internal  pudendal 
artery  is  the  most  common  complication  of  pudendal 
block  given  for  obstetric  anesthesia  for  impending  vaginal 
delivery.  We  report  a case  of  retroperitoneal  hematoma 
thought  to  arise  from  pudendal  block.  The  diagnosis  was 
made  by  computed  tomography  (CT).  This  is  the  first 
report  on  the  use  of  such  imaging  to  diagnose  this  com- 
mon and  probably  underdiagnosed  complication. 

Report  of  a Case 

The  patient,  a 17-year-old  woman,  gravida  1,  para  0, 
was  admitted  for  the  induction  of  labor  at  39 2/  weeks’  ges- 
tation for  oligohydramnios.  She  had  an  amniotic  fluid  in- 
dex of  3.2,  and  intrauterine  growth  retardation  was 
suspected.  At  24  weeks,  she  was  noted  to  have  a hematocrit 
of  0.36  (35.7%).  On  admission  her  blood  pressure  was 
120/68  mm  of  mercury,  her  pulse  rate  was  90  beats  per 
minute,  and  respirations  were  20  per  minute.  The  fetus  was 
monitored  during  labor  with  continuous  electronic  fetal 
monitoring,  and  the  fetal  heart  rate  showed  no  abnormal 
patterns  throughout.  The  patient’s  labor  progressed  nor- 
mally, culminating  with  the  vaginal  delivery  of  a female 
infant  (2,555  grams,  Apgars  8 and  9).  Before  delivery,  a 
pudendal  block  was  carried  out,  with  the  administration  of 
15  ml  of  a 1%  lidocaine  solution  to  each  side.  Aspiration 
after  each  injection  yielded  no  blood  return.  No  episiotomy 
was  done,  and  a third-degree  vaginal  laceration  resulted, 
which  was  repaired.  The  estimated  blood  loss  from  the 
delivery  was  200  ml. 

After  the  delivery,  the  patient  had  no  severe  abdomi- 
nal pain,  changes  in  her  vital  signs,  or  heavy  vaginal 
bleeding.  Therefore,  there  was  no  suspicion  of  uterine 
rupture,  and  a postpartum  manual  uterine  exploration  was 
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not  done.  While  in  the  recovery  room  over  the  next  two 
hours,  her  vital  signs  were  stable  as  follows:  blood  pres- 
sure, 124  to  141/60  to  81  mm  of  mercury;  pulse  rate,  108 
to  1 19  beats  per  minute;  and  respirations,  18  to  20  per 
minute.  Although  she  was  not  hypotensive,  she  did  have 
a persistent  tachycardia.  Her  vital  signs  also  remained  sta- 
ble over  the  next  three  days,  being  in  the  range  of  the  fol- 
lowing: blood  pressure,  1 10  to  120/70  mm  of  mercury; 
pulse  rate,  80  to  100  beats  per  minute;  and  respirations, 
18  to  20  per  minute.  Her  hematocrit  on  admission  was  un- 
known, and  therefore  the  magnitude  of  the  initial  drop  in 
the  hematocrit  is  unknown.  On  postpartum  day  2,  her 
hematocrit  was  0.35  (35%)  and  dropped  to  0.34  (33.7%) 
on  postpartum  day  3. 

On  postpartum  day  2,  the  patient  complained  of  ab- 
dominal distention,  had  decreased  bowel  sounds,  and  had 
a fever  of  38.7°C  (102°F).  The  next  day  she  had  back 
pain,  pain  to  the  right  inguinal  area,  and  persistence  of 
fever  to  38.1°C  (100.6°F).  Investigation  for  possible 
causes  of  her  fever  was  started,  and  no  obvious  source 
was  found,  other  than  presumed  breast  engorgement; 
hence,  the  patient  was  discharged.  Two  days  later,  she 
was  readmitted  to  the  hospital  with  fever  and  chills  for 
one  day,  diarrhea  for  three  days,  and  increasing  abdomi- 
nal pain  with  radiation  to  the  right  lower  quadrant  and 
right  flank.  On  examination  she  was  noted  to  have  a blood 
pressure  of  132/78  mm  of  mercury,  a pulse  rate  of  135 
beats  per  minute,  respirations  20  per  minute,  and  a tem- 
perature of  38.7°C.  The  abdomen  was  mildly  distended, 
bowel  sounds  were  decreased,  and  she  had  voluntary 
guarding  and  pain  to  palpation  to  the  right  lower  quadrant 
and  right  costovertebral  angle.  Her  complete  blood  count 
showed  a leukocyte  count  of  18.4  X 109  per  liter  (18,400 
per  mm3),  and  her  hematocrit  was  0.29  (28.8%).  Her  urine 
showed  no  evidence  of  urinary  tract  infection,  and  there 
was  no  evidence  of  endomyometritis. 

Because  of  concern  over  possible  appendicitis  versus 
a pelvic  abscess,  a CT  study  was  done.  This  was  per- 
formed with  an  intravenous  contrast  medium  (gadolin- 
ium) using  the  Model  9800  General  Electric  CT  scanner 
(Milwaukee,  Wisconsin)  and  a CT-section  thickness  of  10 
mm.  Seen  on  CT  (Figure  1 ) was  an  inhomogeneous  fluid 
collection  in  the  right  retroperitoneal  space  along  the  iliac 
and  psoas  muscles,  extending  superiorly  from  the  mid- 
pelvis to  the  infrarenal  fossa.  This  fluid  collection  was 
consistent  with  hemorrhage.  Incidentally  seen  was  an  en- 
larged postpartum  uterus  somewhat  deviated  to  the  left, 
which  was  without  evidence  of  perforation  of  the  uterine 
wall.  A small  amount  of  free  fluid  was  present  in  the 
pelvis,  and  blood  (lochia)  was  noted  in  the  uterine  cavity. 

With  this  information,  a diagnosis  of  an  infected 
retroperitoneal  hematoma  was  made,  probably  resulting 
from  the  perforation  of  a pudendal  vessel  in  the  course  of 
the  pudendal  block.  The  patient  was  treated  conserva- 
tively with  broad-spectrum  antibiotics  having  anaerobic 
coverage  (ampicillin  and  sulbactam  sodium  [Unasyn; 
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Figure  1. — Routine  axial  computed  tomographic  (CT)  scan  im- 
ages (after  the  intravenous  administration  of  contrast  media)  at 
the  pelvic  rim  (top)  and  lower  pelvis  (middle)  show  abnormal 
heterogeneous  fluid  and  soft  tissue  densities  in  the  right 
retroperitoneal  space  along  the  right  iliac  and  psoas  muscles  (ar- 
rows). The  area  of  high  density  (arrowhead)  within  the  lesion  is 
consistent  with  hemorrhage  (blood  clot).  The  enlarged  postpar- 
tum uterus  is  slightly  deviated  to  the  left.  The  normal  fat  planes 
along  the  right  pelvic  side  wall  are  obliterated  compared  with  the 
normal  fat  plane  (f)  on  the  left  side.  Bottom,  An  axial  CT  scan 
taken  below  the  right  renal  fossa  shows  heterogeneous  fluid  and 
soft  tissue  densities  (arrows)  in  the  right  retroperitoneal  compart- 
ment along  the  right  psoas  muscle.  The  normal  bowel  loops  (b) 
are  displaced  anteriorly  and  to  the  left. 


Roerig  Division]).  Over  the  next  three  days,  her  fever  and 
pain  resolved,  and  her  hematocrit  remained  stable.  She 
was  discharged  on  a regimen  of  oral  antibiotics  (amoxi- 
cillin and  clavulanate  potassium  [Augmentin;  SmithKline 
Beecham])  for  an  additional  14  days. 

Discussion 

Pudendal  block  is  a frequently  performed  anesthetic 
procedure,  accounting  for  14%  to  25%  of  all  anesthetic 
procedures  carried  out  in  obstetrics.1-2  An  estimated  5%  to 
10%  of  patients  in  labor  receive  pudendal  anesthesia.  It  is 
said  to  be  reasonably  effective  and  “very  safe”  in  provid- 
ing relief  for  lower  vaginal  and  perineal  pain.1  The  proce- 
dure is  performed  by  the  transvaginal  administration  of 
1%  lidocaine,  1%  mepivacaine,  or  2%  chloroprocaine.  A 
10-  or  20-ml  syringe  is  used  with  a 5-in  20-gauge  needle. 
The  block  is  achieved  by  guiding  the  needle  with  the  mid- 
dle and  index  fingers  through  the  Iowa  trumpet  to  the  tip 
of  the  ischial  spine.  The  needle  is  advanced  1 cm  into  the 
sacrospinal  ligament.  The  pudendal  nerve  passes  just  pos- 
terior to  the  junction  of  the  tip  of  the  ischial  spine  and  the 
sacrospinal  ligament.  It  is  recommended  to  inject  3 ml  of 
the  anesthetic,  advance  the  needle,  penetrating  the 
sacrospinal  ligament,  and  then  inject  another  5 to  10  ml. 
An  aspiration  test  every  2 to  3 ml  is  done  to  be  assured 
against  intravascular  administration.  At  this  point,  the  in- 
ternal pudendal  artery  and  vein  course  near  the  pudendal 
nerve.  A negative  aspiration  test  in  this  patient  was  prob- 
ably a result  of  the  needle  passing  cleanly  through  the 
vessel,  initiating  the  resultant  retroperitoneal  bleeding. 
The  procedure  is  also  earned  out  on  the  contralateral  side. 

The  pudendal  nerve  originates  from  sacral  vertebrae 
S-2,  S-3,  and  S-4,  leaving  the  pelvis  through  the  lower 
part  of  the  greater  sciatic  foramen,  curves  around  the  is- 
chial spine,  and  crosses  the  sacrospinal  ligament  posterior 
to  it  and  close  to  its  attachment  to  the  ischial  spine.  It  then 
reenters  the  pelvis  along  the  internal  pudendal  artery  at 
the  lesser  sciatic  foramen.  It  then  enters  Alcock’s  canal, 
where  it  lies  along  the  lateral  border  of  the  ischiorectal 
fossa.  The  pudendal  nerve  then  breaks  up  into  the  inferior 
hemorrhoidal  nerve,  the  perineal  nerve,  and  the  dorsal 
nerve  of  the  clitoris.  A successful  pudendal  block  requires 
blocking  the  nerve  before  these  terminal  divisions. 

The  primary  complications  resulting  from  a pudendal 
block  involve  the  intravascular  administration  of  anesthetic 
with  resultant  neurotoxicity  and  seizures,2  cardiotoxicity,3 
or  the  introduction  of  infection  into  the  gluteal  musculature 
or  retropsoas  space  with  mixed  vaginal  organisms.4-5  This 
may  be  through  the  direct  inoculation  of  vaginal  organisms 
into  this  retropsoas  space  to  form  an  abscess  or  seeding  of 
these  same  organisms  into  a hematoma  formed  by  vessel 
perforation  (infected  hematoma).  It  has  been  shown  that 
these  abscesses  generally  contain  Escherichia  coli,  Proteus 
species,  and  anaerobic  Streptococcus  and  Bacteroides 
species,  which  are  vaginal  flora.4  There  have  been  cases 
where  these  abscesses  have  been  fatal.5  Patients  with  this 
complication  will  often  present  after  delivery  with  “fever 
of  unknown  origin”  and  pain  to  the  hip  after  having  re- 
ceived a pudendal  block.4,5  Hematomas  and  retropsoas  or 
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subgluteal  abscesses  are  recognized  complications  follow- 
ing a pudendal  block,'’  but  their  incidence,  which  is  low,  is 
unknown.  It  has  been  suggested  that  the  incidence  of 
hematoma  formation  and  infection  of  the  hematoma  is 
kept  low  by  compression  of  the  paravaginal  tissues  by  the 
fetal  head.7"*3511 

A gallium  citrate  Ga  67  scan  may  be  effective  in  visu- 
alizing a retropsoas  abscess.8  In  this  report,  CT  has  been 
shown  to  be  equally  effective  in  visualizing  such  a 
retroperitoneal  hematoma  or  abscess.  The  use  of  CT  to 
diagnose  retroperitoneal  fluid  collections  was  recently 
reviewed.9  Retroperitoneal  hemorrhage  at  the  psoas  mus- 
cle has  been  found  by  CT  imaging  when  it  arises  as  a con- 
sequence of  a bleeding  diathesis  or  anticoagulation,  a 
ruptured  abdominal  aortic  aneurysm,9  or  most  frequently 
as  a complication  of  femoral  catheterization.10  This  is  the 
first  report  of  the  use  of  CT  to  diagnose  retroperitoneal 
hemorrhage  complicating  pudendal  block.  It  is  the  diag- 
nostic method  of  choice  in  studying  retroperitoneal  col- 
lections. It  also  is  the  most  cost-effective  technique  while 
providing  the  same  information  about  this  process  as  can 
be  derived  from  magnetic  resonance  imaging. 

Vascular  injury  in  the  course  of  pudendal  block  is  not 
a rare  occurrence  (as  evidenced  by  positive  aspiration 
tests).  Fortunately,  most  patients  with  this  injury  are 
asymptomatic  and  have  no  sequelae,  for  reasons  cited  ear- 
lier. Physicians  must,  however,  always  remain  cognizant 
that  retroperitoneal  bleeding  may  be  life-threatening  be- 
cause of  the  possible  size  of  this  space.  A key  to  the  pres- 
ence of  an  infected  retroperitoneal  hematoma  is  a 
postpartum  temperature  elevation  in  a patient  with  a drop- 
ping hematocrit.  On  the  other  hand,  postpartum  fever,  usu- 
ally of  a wildly  spiking  nature  that  does  not  respond  to 
antibiotics  alone  and  in  a patient  whose  hematocrit  is  sta- 
ble, may  point  to  a septic  pelvic  thrombophlebitis.  The  lat- 
ter disorder,  which  is  also  rare — 1 to  5 per  10,000  vaginal 
deliveries1112 — may  similarly  be  diagnosed  by  CT  imaging 
of  the  pelvis.1315  Septic  pelvic  thrombophlebitis  requires 
the  addition  of  heparin  for  a therapeutic  response.  Differ- 
entiating these  two  disorders  by  CT  imaging  could  prevent 
a catastrophic  outcome  because  the  treatment  of  a patient 
with  heparin  in  whom  there  is  an  underlying  vessel  perfo- 
ration is  contraindicated.  Therefore,  if  pudendal  block  is 
followed  by  an  unexplained  fever  postpartum,  with  hip  or 
abdominal  pain,  CT  may  help  to  detect  an  infected 
retroperitoneal  hematoma  or  abscess.  Either  disorder  may 
be  life-threatening  or  severely  debilitating4  and  hence  must 
be  treated  aggressively. 
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In  the  United  States,  human  monocytic  ehrlichiosis  is 
an  emerging  tick-borne  infectious  disease  caused  by 
Ehrlichia  chaffeensis,  a newly  identified  rickettsial  agent 
that  infects  mainly  mononuclear  phagocytes.1'3  Recently  a 
human  granulocytic  ehrlichiosis  was  documented  that  is 
caused  by  an  as-yet-unnamed  Ehrlichia  species  (closely 
related  to  Ehrlichia  equi)  that  infects  blood  granulocytes.3-5 
In  both  types  of  human  ehrlichiosis,  reported  cases  have 
often  been  in  older  men  with  a recent  history  of  tick  bite  or 
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ARDS  = adult  respiratory  distress  syndrome 
CDC  = Centers  for  Disease  Control  and  Prevention 
Ig  = immunoglobulin 


exposure,  and  the  initial  illness  was  usually  nonspecific 
with  fever,  chills,  headache,  malaise,  myalgia,  and  nau- 
sea.3-5'8 Laboratory  testing  often  shows  abnormalities  such 
as  leukopenia,  thrombocytopenia,  and  elevated  liver  en- 
zyme levels.3-5-8 

Disease  due  to  E chaffeensis  was  first  documented  in 
1986,9  and  to  date  about  400  cases  have  been  diagnosed 
from  30  states,  with  most  cases  located  in  the  southern 
United  States.3,6'7  Asymptomatic  E chaffeensis  infection 
can  occur.10  Disease  due  to  the  newer  human  granulocytic 
Ehrlichia  species  was  only  recently  documented,  with 
cases  from  Wisconsin,  Minnesota,  Connecticut,  and  other 
northeastern  states.3,5,811  We  report  a probable  human  case 
of  monocytic  ehrlichiosis  acquired  in  northern  California. 

Report  of  a Case 

The  patient,  a 64-year-old  man,  was  previously 
healthy  without  chronic  medical  problems.  On  April  1, 
1994,  he  presented  to  a rural  clinic  in  Marin  County, 
California,  because  he  had  progressive  fever,  shaking 
chills,  headache,  myalgia,  nausea,  and  malaise.  On  physi- 
cal examination,  his  temperature  was  39.8°C  (103.6°F), 
and  fine  bibasilar  rales  were  noted.  A borderline  intersti- 
tial pattern  in  the  basilar  areas  was  noted  on  a chest  x-ray 
film.  He  was  started  on  a regimen  of  oral  cephalosporin 
and  sent  home  pending  blood  test  results. 

The  following  day,  when  the  patient’s  laboratory  tests 
revealed  a platelet  count  of  55  X 109  per  liter  (55,000  per 
mm3),  he  was  admitted  to  a hospital.  On  admission,  he 
had  a temperature  of  39.2°C  (102.6°F),  a blood  pressure 
of  140/90  mm  of  mercury,  a pulse  rate  of  84  beats  per 
minute,  and  a respiratory  rate  of  22  per  minute,  along 
with  persistent  rales  in  both  lung  bases.  There  was  no 
cough,  dyspnea,  jaundice,  rash,  petechiae,  or  he- 
patosplenomegaly.  He  was  alert  and  coherent  but  had  dif- 
ficulty with  concentration  and  memory.  Admission 
laboratory  studies  revealed  a platelet  count  of  35  X 109 
per  liter,  a leukocyte  count  of  5.7  X 109  per  liter  with  a 
differential  count  of  0.55  (55%)  band  and  0.31  (31%)  seg- 
mented forms,  and  a hemoglobin  level  of  142  grams  per 
liter  (14.2  grams  per  dl).  A total  bilirubin  level  was  47.9 
pmol  per  liter  (2.8  mg  per  dl),  compared  with  17.1  p.mol 
per  liter  ( 1 .0  mg  per  dl)  the  day  before;  the  serum  aspar- 
tate aminotransferase  level  was  87  U per  liter,  and  the  lac- 
tate dehydrogenase  level  was  1,171  U per  liter.  A 
prothrombin  time,  activated  partial  thromboplastin  time, 
and  fibrin-split  products  were  within  normal  limits. 

Despite  aggressive  antimicrobial  therapy,  his  pul- 
monary function  deteriorated  progressively.  He  was  trans- 
ferred to  the  intensive  care  unit  on  the  third  hospital  day 
and  an  endotracheal  tube  introduced  on  the  fourth  day. 
His  clinical  course  and  chest  film  findings  were  compati- 
ble with  the  adult  respiratory  distress  syndrome  (ARDS) 


TABLE  1 —Acute,  Convalescent,  and  Follow-up  Indirect 
Immunofluorescence  Antibody  Titers  for  Ehrlichia  chaffeensis 
in  Case-Patient,  Northern  California,  1 994 


Laboratory  and  Dates  Serum  Specimens  Obtained 

Antibody  Test  4/4  4/1 9 6/24 

California  VRDL 

IgC <1:8  1:32  1:128 

CDC 

IgC <1:16  >1:512  1:256 

IgM 1:32  >1:512  <1:16 


CDC  = Centers  for  Disease  Control  and  Prevention,  Ig  = immunoglobulin,  VRDL  = Viral  and 
Rickettsial  Disease  Laboratory 


(Figure  1).  Following  the  placement  of  a Swan-Ganz 
catheter  and  appropriate  fluid  volume  management,  his 
pulmonary  function  gradually  improved.  He  was  extu- 
bated  on  the  22nd  day  and  discharged  home  on  the  26th 
day  of  his  hospital  stay.  On  discharge,  mild  residual  infil- 
trates were  noted  on  a chest  film  and  had  resolved  on  fol- 
low-up two  months  later. 

Treatment  with  ceftizoxime  sodium  and  clarith- 
romycin was  initially  started  for  “broad-spectrum”  cover- 
age, including  gram-negative  sepsis  and  bacterial 
pneumonia.  When  the  patient  was  transferred  to  the  inten- 
sive care  unit,  his  antimicrobial  drugs  were  intravenous 
ceftizoxime,  vancomycin,  gentamicin  sulfate,  and  ery- 
thromycin, the  last  one  subsequently  changed  to  doxycy- 
cline  on  the  fourth  hospital  day  for  possible  rickettsial 
agents.  Within  hours  after  the  regimen  of  doxycycline 
was  instituted,  the  patient  defervesced  and  remained 
afebrile  for  12  hours,  the  first  afebrile  period  since  admis- 
sion. He  had  fever  again  the  next  day,  however,  and  expe- 
rienced intermittent  low-grade  fever  for  the  remainder  of 
his  hospital  stay  despite  a later  addition  of  metronidazole 
and  fluconazole  for  possible  anaerobic  and  fungal 
suprainfection.  He  did  not  defervesce  entirely  until  the 
endotracheal  tube  was  removed,  his  total  parenteral  nutri- 
tion discontinued,  and  most  of  his  antimicrobial  agents 
terminated  on  the  22nd  hospital  day. 

Culture  of  cerebrospinal  fluid  and  repeated  cultures  of 
urine  and  blood  were  negative  for  pathogens,  and  cultures 
of  aspirate  specimens  from  the  endotracheal  tube  yielded 
Candida  species.  Endotracheal  tube  and  nasal  aspirates 
were  negative  for  Legionella  pneumophila  and  influenza 
A and  B,  respectively,  by  direct  fluorescent  antibody  test. 
Acute  and  convalescent  sera  were  negative  for  im- 
munoglobulin (Ig)  G antibodies  to  Rickettsia  typhi,  Rick- 
ettsia rickettsii , and  Coxiella  burnetii  using  standardized 
procedures.12  Immunoglobulin  G antibodies  to  E chaf- 
feensis, however,  showed  a fourfold  rise  (Table  1 ) by  the 
immunofluorescence  method  using  antigen  provided  by 
the  Centers  for  Disease  Control  and  Prevention  (CDC).1 
A review  of  blood  smears  did  not  reveal  intraleukocytic 
inclusion  bodies. 

These  sera  were  also  forwarded  to  the  CDC  where  E 
chaffeensis  IgG1  and  IgM  (J.  Dawson,  CDC,  Atlanta, 
Georgia,  oral  communication,  January  1996)  results  fur- 
ther confirmed  an  incidence  of  recent  infection  (Table  1 ). 
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No  hantavirus  antibodies  were  detected.  Serologic  testing 
for  E equi  antibodies,  the  serologic  confirmation  for  hu- 
man granulocytic  ehrlichiosis,  at  the  University  of  Cali- 
fornia, Davis,  was  negative. 

Other  relevant  clinical  aspects  of  the  patient’s  illness 
included  hematologic,  hepatic,  and  neurologic  abnormali- 
ties. The  platelet  count  declined  to  33  X 10”  per  liter,  and 
his  leukocyte  count  reached  a nadir  of  2.2  X 10”  per  liter 
on  the  fourth  hospital  day.  After  a course  of  intravenous 
doxycycline  was  initiated,  his  platelet  and  leukocyte 
counts  improved  and  had  returned  to  normal  by  the  sixth 
hospital  day.  The  aspartate  aminotransferase  level  peaked 
at  134  U per  liter,  and  his  total  bilirubin  level  rose  to  63.3 
pimol  per  liter  (3.7  mg  per  dl)  before  falling.  Neurologi- 
cally,  the  patient  became  profoundly  disoriented  and  agi- 
tated by  the  third  hospital  day.  Cerebrospinal  fluid  glucose 
and  protein  concentrations  and  cell  counts  were  normal,  as 
was  computed  tomography  of  his  brain.  He  improved 
slowly  and  was  fully  oriented  a month  after  discharge,  but 
had  difficulty  remembering  details  of  his  hospital  stay. 

Of  epidemiologic  importance,  the  patient  frequently 
hiked  three  to  four  miles  in  the  rural  coastal  area  near  his 
weekend  home  in  Marin  County.  He  reported  receiving  a 
tick  bite  on  the  right  side  of  his  neck  in  mid-March,  about 
two  weeks  before  his  illness  began,  and  distinctly  remem- 
bered the  tick  bleeding  when  it  was  removed  and 
discarded.  He  had  no  pets.  Five  months  before  the  onset  of 
his  illness,  he  traveled  to  New  York  City  and  Washington, 
DC,  but  did  not  remember  any  tick  bite  or  exposure  during 
that  trip. 

Discussion 

To  our  knowledge,  this  is  the  first  reported  human  case 
of  ehrlichiosis  acquired  in  California.  The  patient’s  sero- 
logic test  results  indicated  infection  with  E chciffeensis  or 
a closely  related  Ehrlichia  species  and  not  the  recently 
discovered  human  granulocytic  ehrlichiosis  as  antibody 
to  E equi  was  not  demonstrated.  He  most  likely  acquired 
the  infection  in  northern  California,  probably  from  the  re- 
ported tick  bite. 

His  clinical  presentation  and  illness,  except  for  ARDS, 
was  typical  of  monocytic  ehrlichiosis  due  to  E chciffeensis 
infection  described  previously  in  the  southern  United 
States.6,7  He  had  nonspecific  symptoms  initially,  and  his 
admission  laboratory  tests  revealed  thrombocytopenia  and 
elevated  liver  enzyme  levels;  leukopenia  developed  soon 
after  he  was  admitted  to  a hospital.  After  a regimen  of 
doxycycline  was  instituted,  these  abnormalities  resolved. 
Though  the  patient’s  fever  resolved  initially  with  the  use 
of  doxycycline,  its  intermittent  return  might  have  been  due 
to  one  or  a combination  of  factors  other  than  his  ehrlichio- 
sis, such  as  total  parenteral  nutrition,  atelectasis,  or  drug 
allergy.  The  neurologic  involvement  was  not  unusual;  con- 
fusion has  been  noted  in  as  much  as  29%  of  patients  with 
ehrlichiosis,  clearing  slowly  with  appropriate  treatment.6,7 

Of  clinical  interest  was  his  ARDS,  which  has  been 
noted  but  not  commonly  in  previous  reports  of  ehrlichio- 
sis. In  a recent  review  of  237  cases  of  human  ehrlichiosis, 
only  7 of  the  patients  (3%)  had  pulmonary  infiltrates.7  In 


Figure  1. — A chest  radiograph  shows  diffuse  bilateral  infiltrates 
consistent  with  the  adult  respiratory  distress  syndrome. 

an  earlier  review  of  E chaffeensis  cases,  14  of  32  patients 
(44%)  who  had  chest  roentgenograms  taken  had  evidence 
of  pulmonary  infiltrates  and  4 of  38  patients  (11%)  had 
pulmonary  edema;  7 required  intubation  and  mechanical 
ventilation.6  In  a recent  report  of  cases  of  human  granulo- 
cytic ehrlichiosis,  two  patients  who  died  had  pulmonary 
infiltrates  on  chest  films,  one  of  whom  had  ARDS.5  Pul- 
monary hemorrhage  and  secondary  pneumonias  due  to 
opportunistic  pathogens  have  been  reported  in  fatal 
cases, 81U3'14  but  were  not  fully  evaluated  in  this  case 
because  the  patient  recovered. 

Probable  vectors  for  E chaffeensis  in  the  southern 
United  States  include  the  ticks  Amblyomma  americanurn 
and  Dermacentor  variabilis ,15  whereas  those  for  the  hu- 
man granulocytic  ehrlichiosis  agent  in  the  northeastern 
United  States  include  the  deer  tick,  Ixodes  scapularis, 
which  is  also  the  tick  vector  for  Lyme  disease  in  that  re- 
gion.16 In  California,  the  tick  vector  for  either  agent  is  un- 
known, but  Amblyomma  species  are  not  present.  D 
variabilis  ticks  are  in  this  state,  however,  and  may  be  pos- 
sible vectors  for  the  monocytic  ehrlichiosis  that  occurred 
in  this  patient. 

This  case  report  adds  monocytic  ehrlichiosis  to  the  list 
of  tick-borne  infectious  diseases  in  California.  The  clini- 
cal presentation  is  similar  to  that  of  Rocky  Mountain  spot- 
ted fever,  another  rare  tick-borne  infection  in  California. 
Whereas  a rash  is  noted  in  as  much  as  90%  of  patients 
with  Rocky  Mountain  spotted  fever,  it  is  present  in  less 
than  half  of  those  with  monocytic  ehrlichiosis  (and  rarely 
in  patients  with  human  granulocytic  ehrlichiosis).  Because 
doxycycline  or  tetracycline  is  the  antimicrobial  drug  of 
choice  for  both  ehrlichiosis  and  Rocky  Mountain  spotted 
fever,  its  use  should  be  started  early  in  suspected  cases 
while  awaiting  laboratory  confirmation.3  The  laboratory 
diagnosis  for  both  types  of  Ehrlichia  species  is  more  com- 
monly made  serologically,  although  a thorough  examina- 
tion of  initial  blood  smears  may  reveal  intraleukocytic 
inclusions  called  morulae,  more  often  with  human  granu- 
locytic ehrlichiosis  than  with  monocytic  ehrlichiosis. u'5'8 
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Polymerase  chain  reaction  can  provide  the  diagnosis  dur- 
ing acute  disease,  but  the  test  is  currently  available  in  only 
a few  research  centers.  In  California,  Rocky  Mountain 
spotted  fever  and  monocytic  and  granulocytic  ehrlichioses 
may  be  confirmed  by  sending  acute  and  convalescent  sera 
to  the  state's  Viral  and  Rickettsial  Disease  Laboratory. 

Ehrlichiosis,  Lyme  disease,  and  other  tick-borne  infec- 
tions can  be  prevented  by  taking  precautions  to  reduce 
tick  exposure.  Clinicians  should  remind  their  patients  to 
avoid  tick-infested  areas,  wear  protective  clothing  (long- 
sleeved  shirts  and  long  pants  tucked  into  boots),  use  tick 
repellents,  and  check  the  body  thoroughly  for  ticks  after 
being  in  a tick-infested  area. 
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The  Western  Journal  of  Medicine — The 
Future  Is  Up  to  You 

Abraham  Lincoln  said,  “In  times  like  the  present,  men 
should  write  nothing  for  which  they  would  not  willingly 
be  responsible  through  time  and  eternity.”  I choose  my 
words  carefully. 

On  November  10,  1995,  based  on  five  years  of  declin- 
ing membership  and  income  and  on  the  advice  of  its  Ex- 
ecutive Committee  and  Finance  Committee,  the  California 
Medical  Association  (CMA)  Board  of  Trustees  voted  21 
to  18  “that  The  Western  Journal  of  Medicine  ( WJM ) 
receive  no  further  subsidy  from  the  CMA,  including  the 
current  $10  per  member  after  December  31,  1995,”  and 
that  “unless  alternative  sources  of  outside  funding  are 
found,  the  WJM  cease  printing  or  publication  as  of  De- 
cember 31,  1995.”  For  the  previous  year.  Audio  Digest,  in 
response  to  a request  from  the  CMA  to  provide  financial 
support,  had  signaled  its  interest  and  then  likely  willing- 
ness to  become  the  journal’s  publisher.  Before  the  Audio 
Digest  Board’s  annual  meeting  on  October  7,  1995,  I was 
informed  that  they  would  not  do  this. 

These  actions  led  to  a quick  decision  and  a massive  ef- 
fort. The  quick  decision,  made  with  WJM' s staff;  Associ- 
ate Editor  Lloyd  Hollingsworth  Smith  Jr,  MD;  Sandra 
Bressler.  CMA  Director  of  Scientific  Affairs;  Jack  Lewin, 
MD,  CMA  Chief  Executive  Officer  and  Executive  Vice 
President;  and  advisors  from  the  CMA  Board,  affiliated 
medical  societies,  and  others,  was  “Go  for  it:  full-court 
press;  the  whole  nine  yards.  The  Journal  must  be  saved.” 
This  quick  decision — “ WJM:  Yes!” — led  to  a magnificent 
effort.  This  effort  has  had  several  parts:  raising  funds, 
maintaining  the  flow  of  new  material,  producing  the  Jour- 
nal despite  the  departure  of  four  out  of  six  key  staff  mem- 
bers, and  finding  a new  publisher.  It  is  rather  like  filling 
the  fuel  tank  and  changing  tires  while  circling  the  track  at 
Indianapolis. 

The  effort  has  included  the  following: 

• Appointing  a task  force  that  has  met  by  conference 
call  at  least  every  two  weeks  since  November  1995. 
Members  of  the  task  force  are  Sandra  Bressler;  Edward 
D.  Harris  Jr,  MD;  John  Holbrook,  MD;  Dr  Lewin:  Sher- 
man Mellinkoff,  MD;  Helen  Ranney,  MD;  Joseph  Silva, 
MD;  Dr  Smith;  Robert  D.  Sparks,  MD;  C.  John  Tupper, 
MD;  and  myself.  This  group  is  strong,  optimistic,  and 
practical.  Members  have  made  creative  suggestions,  writ- 
ten dozens  of  letters,  and  made  dozens  of  telephone  calls 
to  build  support,  and  they  have  raised  tens  of  thousands  of 
dollars  using  savvy,  persuasiveness,  and  perseverance. 
Their  devotion  to  our  profession  and  to  the  Journal  is 
exemplary  and  galvanizing.  They  have  been  boon  com- 
panions on  a rough  road. 

• Publicizing  the  interest  of  the  CMA  in  finding  a 
publishing  partner  for  the  WJM  while  retaining  ownership 
of  it. 


• Preparing  a Request  for  Proposal;  engaging  a tough, 
highly  respected  consultant;  and  negotiating  with  more 
than  25  publishers  who  signed  nondisclosure  statements. 
Sandra  Bressler  has  shouldered  much  of  this  responsibil- 
ity; Anthony  Edwards  {WJM' s Editorial  Manager)  has 
prepared  many  of  the  letters  and  documents.  Both  have 
responded  splendidly  at  a moment’s  notice.  Jack  Lewin 
has  been  an  inspired  negotiator. 

• Communicating  with  the  CMA  Board  and  House  of 
Delegates,  western  medical  societies,  readers,  authors, 
and  reviewers.  This  involves  sending  updates,  collecting 
comments,  and  being  the  subject  of  resolutions  and  votes. 
For  example,  the  San  Francisco  Medical  Society  submit- 
ted a resolution  to  the  CMA  House  of  Delegates  at  its  an- 
nual meeting  in  March  1996  calling  for  the  continued 
publication  of  the  WJM.  Reference  Committee  F voted  to 
affirm  CMA’s  commitment  to  The  Western  Journal  of 
Medicine  and  to  amend  the  by-laws  to  give  the  Board  of 
Trustees  latitude  to  negotiate  with  possible  publishing 
partners.  The  House  of  Delegates  approved  this  recom- 
mendation. 

• Raising  $242,000  (see  page  465  for  a current  list  of 
donors)  to  support  the  Journal's,  publication  through  June 
1996.  Dr  Sparks,  President  of  the  CMA  Foundation,  has 
been  of  incalculable  value  in  this  quest  as  he  has  applied 
experience,  shared  contacts,  and  practiced  diplomacy. 
The  respect  and  enthusiasm  of  the  donors  for  the  Journal 
remind  me  that  if  the  situation  were  not  so  terrible,  it 
would  be  wonderful. 

• Enlisting  CMA  members  in  a subscription  drive  to 
test  the  importance  of  the  Journal  to  its  readers.  The  con- 
version from  VE/M-as-a-benefit  to  CMA  members  to 
VE/M-as-a-purchase  has  led  to  more  than  2,000  sub- 
scribers in  four  weeks  at  the  $35-per-year  rate  for  CMA 
members  versus  $65  per  year  for  nonmembers.  The  other 
western  medical  associations  have  the  option  of  retaining 
the  Journal  as  a member  benefit  by  allocating  dues  money 
to  it.  Some  CMA  members  are  angered  by  the  possible 
loss  of  the  Journal,  an  important  voice  of  their  profession, 
and  worry  that  CMA  has  swerved  away  from  a commit- 
ment to  science  and  education.  Others  are  not  concerned, 
feeling  that  those  activities  are  not  central  to  the  CMA  pur- 
pose of  physician  advocacy.  Some  feel  that  the  loss  of  the 
Journal  is  unthinkable.  Others  are  indifferent.  Some  view 
the  situation  as  a metaphor  for  the  troubles  of  society.  Oth- 
ers see  no  connection.  I think  the  high  road  is  in  danger  of 
being  washed  away  by  the  economic  rip  tide. 

Just  what  has  the  Journal  done  over  the  past  century? 
We  can  look  back  to  1902  through  the  eyes  of  eight  edi- 
tors, to  fruitful  affiliations  with  15  western  medical  asso- 
ciations and  research  societies  and  four  changes  of  name. 
We  have  published  works  by  thousands  of  authors  that 
have  been  read  by  millions  of  readers,  not  counting  press 
coverage.  Indeed,  because  libraries  circulate  issues 
widely,  an  expert  recently  opined  that  each  issue  is  read  by 
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about  250.000  people.  In  addition  to  being  peer-reviewed 
and  one  of  the  four  United  States  members  of  the  Interna- 
tional Committee  of  Medical  Journal  Editors — along  with 
the  Annals  of  Internal  Medicine.  Journal  of  the  American 
Medical  Association,  and  New  England  Journal  of  Medi- 
cine— the  Journal  is  distinguished  by  its  devotion  to 
publishing  practical  information  for  busy  physicians — 
including  analytical,  practice-oriented  health  and  public 
policy  papers — recognizing  that  physicians  have  respon- 
sibilities as  citizens  as  well  as  professionals.  The  Journal 
binds  together  all  parts  of  medicine  and  health,  primary 
care  through  subspecialties.  It  is  part  of  the  glue  that  holds 
our  profession  together. 

What  might  the  future  hold?  Prospects  are  bright, 
should  the  Journal  make  it.  The  Milbank  Memorial  Fund 
(a  national  foundation  that  supports  health  policy  analy- 
sis. study,  and  research)  has  identified  the  WJM  as  its  first 
choice  for  publishing  a landmark  study  on  the  effects  of 
managed  care  on  patients,  physicians,  and  other  health 
care  professionals.  The  papers  will  grow  out  of  a confer- 
ence that  I will  co-chair  in  New  York  City  this  fall.  We 


also  have  plans  for  the  Journal  to  continue  publishing  sci- 
ence-based. practical,  and  readable  peer-reviewed  papers 
to  help  keep  all  physicians  on  the  cutting  edge  of  medi- 
cine during  these  demanding  times.  We  think  the  Journal 
should  have  a far  wider  distribution — and  believe  that  that 
goal  can  be  accomplished.  We  plan  to  continue  emphasiz- 
ing values  and  action. 

So  here  we  are,  running  out  of  time  and  facing  eter- 
nity. History,  excellence,  distinction,  innovations,  and  ser- 
vice are  not  enough  when  revenues  fall.  The  Journal's 
history  shines  brightly.  The  future  depends  on  you.  our 
readers.  Whether  you  support  the  Journal  because  of  its 
past  and  future,  because  of  its  contents,  or  because  it  is  a 
glowing  symbol  of  the  best  in  medicine,  your  support 
means  everything.  That  is  why  we  are  printing  the  sub- 
scription form  immediately  below.  Your  subscription  is  a 
vote  to  support  the  heart  and  brain,  soul  and  spirit,  so  im- 
portant to  our  profession. 

LINDA  HAWES  CLEVER.  MD 

Editor 
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Magnetic  Resonance  Imaging 
in  Clinical  Therapeutic  Trials  of 
Multiple  Sclerosis 

This  issue  of  The  Western  Journal  of  Medicine  in- 
cludes a review  of  magnetic  resonance  imaging  (MR1)  of 
multiple  sclerosis  lesions  by  Jack  H.  Simon,  MD.'  This  ar- 
ticle is  particularly  timely  because  currently  there  are  more 
clinical  therapeutic  trials  in  multiple  sclerosis  recently 
completed,  under  way,  or  planned  than  ever  before,  essen- 
tially all  of  which  have  incorporated  or  will  incorporate 
MRI.  The  reason  for  its  inclusion  in  these  trials  is  MRI’s 
extraordinary  sensitivity  for  identifying  the  pathology  of 
multiple  sclerosis  and  its  safety  on  repeated  use.  For  rea- 
sons that  are  not  fully  understood,  however,  the  relevance 
of  the  MRI  picture  to  the  clinical  status  of  individual  mul- 
tiple sclerosis  patients  has  been  less  than  optimal. 

Multiple  sclerosis  is  a difficult  disease  for  which  to  es- 
tablish meaningful  clinical  outcome  measures  because  its 
natural  history  is  one  of  unpredictable  relapses  and  remis- 
sions of  neurologic  symptoms  and  signs.  The  patients’ 
clinical  condition  usually  improves  spontaneously,  at  least 
temporarily,  making  identification  of  a therapeutic  effect 
difficult.  Despite  the  clinical  fluctuations,  the  usual  course 
of  multiple  sclerosis  is  one  of  successively  less  recovery 
from  relapses  and  the  slow  development  of  increasingly 
severe  residual  physical  disability,  which  is  usually  perma- 
nent. Previous  therapeutic  trials  have  convincingly  shown 
that  certain  regimens  could  prophylactically  decrease  the 
severity  and  frequency  of  relapses  but  not  alter  the  accu- 
mulation of  physical  disability  over  time,  which  is  the 
most  important  factor  affecting  the  lives  of  multiple  scle- 
rosis patients.  The  value  of  MRI,  or  any  other  measure- 
ment, as  a clinical  surrogate  in  multiple  sclerosis  must  be 
the  closeness  of  its  match  to  physical  disability. 

As  Simon  points  out,  several  studies  conducted  to  date 
revealed  that  the  correlation  between  the  currently  used 
MRI  measures  and  physical  disability  in  multiple  sclero- 
sis patients  was  only  modest.'  The  reasons  for  the  less- 
than-optimal  correlation  are  unknown,  but  may  relate  to 
the  fact  that  the  most  common  MRI  appearance  of  a mul- 
tiple sclerosis  lesion — increased  signal  intensities  on  T2- 
weighted  images — is  nonspecific  and  does  not  distinguish 
minimal  (for  example,  increased  water  space)  from  severe 
tissue  destruction  (demyelination  plus  axonal  loss).  Fur- 
thermore, although  gadolinium  enhancement  on  Tl- 
weighted  images  is  produced  by  pathologically  active 
lesions — blood-brain  barrier  disruption,  inflammation, 
edema— such  MRI  active  lesions  are  identified  four  to  ten 
times  more  frequently  than  are  clinical  relapses  by  history 
and  physical  examination.  This  discrepancy  may  result 
from  the  fact  that  only  a fraction  of  the  active  lesions  may 
occur  in  anatomically  sensitive  areas  of  the  central  ner- 
vous system — optic  nerves,  brain  stem,  spinal  cord — the 
majority  occurring  in  areas  that  are  relatively  “silent”  in 
terms  of  producing  clinical  symptoms  and  signs.  Extreme 
examples  of  the  MRI-clinical  features  mismatch  include 
the  autopsy  discovery  of  classic  multiple  sclerosis  lesions 


in  the  brains  of  patients  who  died  of  nonneurologic  causes 
and  who  had  been  neurologically  normal  their  entire 
lives.2  Undoubtedly,  most  of  those  lesions  would  have 
been  identified  by  MRI  had  it  been  performed  during  life, 
but  these  findings  would  have  had  no  relevance  to  their 
clinical  states.  Still,  there  are  cases  in  which  the  correla- 
tion seems  particularly  good.  Filippi  and  co-workers 
showed  that  certain  quantitative  changes  in  lesions  ob- 
served on  serial  MRIs  in  patients  at  risk  because  of  iso- 
lated monosymptomatic  syndromes  could  identify  those 
in  whom  multiple  sclerosis  developed  after  five  years.3 

It  is  impossible  to  predict  at  the  beginning  what  a given 
patient’s  course  will  be  over  the  next  two  to  five  years, 
and,  like  patients  with  certain  other  relapsing  diseases, 
those  with  multiple  sclerosis  may  experience  rather  pro- 
found placebo  effects  during  the  course  of  a therapeutic 
trial,  which  must  be  taken  into  consideration.  These  effects 
have  included  a reduction  in  the  clinical  relapse  rate  by 
25%J  and  changes  in  peripheral  blood  natural  killer  en- 
hancement and  suppression,  indicating  a systemic  immune 
response.5  Thus,  whenever  ethically  possible,  therapeutic 
trials  in  multiple  sclerosis  should  include  a randomized 
placebo  arm  to  distinguish  therapeutic  from  placebo 
responses.  Moreover,  in  the  recently  published  interferon 
beta- la  (Avonex,  Biogen)  study,  which  showed  a substan- 
tial clinical  lessening  of  physical  disability  and  a benefit 
on  the  relapse  rate  in  the  interferon  beta- 1 a-treated  group, 
there  were  decreases  in  both  T1  -enhancing  and  T2- 
hyperintense  lesions  in  the  placebo-treated  group  as  well 
as  in  those  treated  with  the  active  drug  (albeit  not  to  the 
same  extent).6  This  observation  underscores  the  impor- 
tance of  a placebo-treated  control  group  in  studies  assess- 
ing the  efficacy  of  treatments  on  MRI-identified  multiple 
sclerosis  lesions.  Whenever  possible,  we  must  be  able  to 
identify  and  quantitate  the  reduction  in  the  lesions  result- 
ing from  placebo  treatment  before  attributing  decreases 
observed  to  a given  active  drug  therapy. 

Simon  clearly  summarizes  the  natural  history  of  multi- 
ple sclerosis  lesions  detected  by  MRI  from  acute  through 
chronic  stages.  Obviously,  an  important  use  for  MRI  in 
future  multiple  sclerosis  therapeutic  trials  will  be  the  doc- 
umentation of  pathologic  changes  serially  over  time,  real- 
izing that  there  may  be  considerable  discrepancy  between 
a patient’s  MRI  and  clinical  profile.  Other  readily  identifi- 
able uses  include  screening  for  entrance  into  therapeutic 
trials — that  is,  identifiable  active  lesions  present  or  absent; 
preliminary  assessment  of  the  efficacy  of  a putative  thera- 
peutic agent  for  decreasing  active  lesions,  which  could 
substantially  reduce  the  time  required  in  phase  I and  II 
evaluations;  and  the  use  of  new  variables  such  as  Tl- 
hypointense  lesion  volume  on  standard  MRI  and  decreases 
in  A-acetyl  aspartate  levels  on  proton  magnetic  resonance 
spectroscopy,  both  of  which  may  prove  to  be  stronger  sur- 
rogates of  physical  disability  than  the  standard  MRI  mea- 
sures of  multiple  sclerosis  that  are  used  at  present. 

At  this  time,  MRI  might  be  used  as  a primary  outcome 
measure  in  certain  small  phase  I and  II  trials  for  the  initial 
assessment  of  therapies  on  active  lesions.  Full-fledged, 
pivotal  phase  III  trials,  however,  must  have  a clinical  out- 
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come — of  which  physical  disability  is  most  important — 
as  the  primary  measure  of  efficacy,  with  MRI  relegated  to 
a secondary  outcome  status. 

LAWRENCE  JACOBS.  MD 
Department  of  Neurology 
University  of  Buffalo  School  of  Medicine 
and  Biomedical  Sciences 
Buffalo,  New  York 
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Hepatitis  C Virus — A Pathogen  for 
All  People 

Hepatitis  C virus  (HCV)  is  a positive-strand  RNA  virus 
that  infects  3.5  million  people  in  the  United  States  and 
that  is  acquired  in  large  part  by  parenteral  or  sexual 
modes  of  transmission. u The  prevalence  of  HCV  differs 
depending  on  the  patient  group  under  study.  In  patients 
with  previous  injection-drug  use,  the  prevalence  is  as  high 
as  90%;  in  patients  with  a history  of  posttransfusion 
hepatitis  not  due  to  hepatitis  B.  the  prevalence  is  about 
85%.  Even  in  patients  at  low  risk  for  parenterally  ac- 
quired infection,  healthy  blood  donors  who  have  been 
prescreened  by  sophisticated  questionnaires  for  risk  fac- 
tors associated  with  the  transmission  of  infectious  agents, 
the  prevalence  of  HCV  infection  is  about  1%.  Thus,  HCV 
is  a virus  that  infects  people  in  all  walks  of  life  and  in  all 
sections  of  society  and  as  such  represents  an  enormous 
public  health  problem.  Three  key  questions  must  be  ad- 
dressed to  aid  clinicians  in  the  care  of  these  patients: 

• What  is  the  natural  history  of  those  with  infection? 

• Given  the  likely  variability  in  natural  history 
between  patients,  who  are  those  at  risk  for  progressive 
disease? 

• Is  effective  therapy  available? 

The  article  by  Tong  and  co-workers  in  the  May  1996 
issue  of  The  Western  Journal  of  Medicine  examines 
the  first  two  questions.3  The  answer  to  the  last  question  is 
under  intensive  investigation,  and  all  three  questions  have 
been  incompletely  resolved. 

The  natural  history  of  HCV  infection  remains  the  sub- 
ject of  great  debate.  Whereas  the  virus  persists  in  most  of 
those  who  acquire  infection,  progression  to  clinically  im- 
portant liver  disease  occurs  in  some  but  probably  the  mi- 
nority of  those  who  are  infected.  The  controversy  lies  in 
defining  the  proportion  in  whom  disease  develops  and  in 


determining  the  time  over  which  progression  to  compli- 
cations occurs.  Discrepancies  in  results  from  different 
studies  are  likely  due  to  differences  in  study  design.  Stud- 
ies of  natural  history  have  differed  in  the  manner  in  which 
patients  have  been  selected  (population-based  studies  ver- 
sus referral-based  studies)  and  the  risk  factor  for  infection 
(blood  transfusion  versus  injection-drug  use).  In  one 
study  of  patients  with  HCV  infection  and  a history  of  pre- 
vious blood  transfusion  who  were  referred  to  a tertiary  re- 
ferral center,  15%  died  of  complications  of  liver  disease 
or  hepatocellular  carcinoma  over  a four-year  period.4 
Moreover,  51%  of  patients  had  cirrhosis  at  the  initial  pre- 
sentation, and  hepatocellular  carcinoma  had  already 
developed  in  5%.  This  study  portrays  HCV  infection  as  a 
serious  and  rapidly  fatal  disease. 

The  current  study  of  Tong  and  associates  in  the  May  is- 
sue of  the  Journal  also  included  only  patients  referred  to  a 
liver  clinic,  but  it  examined  the  natural  history  of  HCV  in 
a somewhat  younger  group  (mean  age  at  presentation,  44 
years)  with  a different  risk  factor  for  acquiring  infection 
(injection-drug  use).4  Both  of  these  differences  are  of  pos- 
sible relevance  because  the  acquisition  of  virus  by  injec- 
tion-drug use  may  carry  a better  short-term  prognosis  than 
the  acquisition  of  virus  by  transfusion.5-6  A person’s  age 
when  the  virus  is  acquired  is  also  likely  to  be  relevant  be- 
cause the  time  interval  between  exposure  and  the  develop- 
ment of  complications  is  probably  long — 20  to  30  years.7 

Hence,  if  the  virus  is  acquired  early  in  life — for  exam- 
ple, through  a brief  period  of  injection-drug  use  in  the  late 
teens  or  early  20s — infection  would  be  predicted  to  play 
an  important  role  in  overall  life  expectancy  in  the  ensuing 
decades.  In  contrast,  if  the  virus  is  acquired  later  in  life, 
comorbid  conditions  rather  than  HCV  infection  will 
likely  determine  life  expectancy. 

Tong  and  colleagues  found  in  a large  study  group  (125 
patients  with  a history  of  previous  injection-drug  use)  that 
at  presentation,  36%  had  histologic  evidence  of  cirrhosis 
and  0.8%  had  hepatocellular  carcinoma.  As  with  their 
study  of  patients  with  HCV  infection  following  transfu- 
sions, the  time  interval  between  the  presumed  exposure 
(the  onset  of  injection-drug  use)  and  the  detection  of  cir- 
rhosis or  hepatocellular  carcinoma  was  long — 19  and  26 
years,  respectively. 

The  rate  of  death  was  lower  in  the  second  study  than 
in  the  first,  however — 2.4%  within  two  years  versus  15% 
within  four  years,  respectively.4  These  findings  support 
but  do  not  prove  that  acquiring  the  virus  by  injection-drug 
use  carries  a better  short-term  prognosis  than  acquiring  it 
by  transfusion.  The  authors  also  attempted  to  examine  the 
additive  effect  of  alcohol  use  on  HCV-related  liver  injury. 
One  would  predict  that  the  duration  of  infection  associ- 
ated with  severe  disease  would  be  shorter  in  those  with  a 
history  of  heavy  alcohol  use  than  in  those  without,  but 
such  an  effect  was  not  found.  The  confounding  effect  of 
alcohol  on  the  natural  history  of  HCV  infection  remains 
to  be  clarified. 

At  first  glance,  HCV  would  appear  to  be  an  aggressive 
pathogen  in  which  serious  liver  disease  occurs  in  the 
majority  and  progressive  disease  can  occur  over  a rela- 
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tively  short  period  of  time.  Given  the  manner  in  which  pa- 
tients were  selected,  however  (assessment  in  a liver  clinic 
at  a specialized  center),  there  is  an  inherent  bias  toward 
those  with  severe  disease.  In  both  studies,  the  proportion 
of  patients  with  HCV  infection  in  whom  clinically  impor- 
tant disease  will  develop  could  not  be  determined  because 
the  denominator — that  is,  all  patients  with  HCV  infec- 
tion— was  not  included.  This  bias  was  avoided  in  a popu- 
lation-based study  in  which  study  patients  were  selected 
if  they  had  an  elevated  serum  alanine  aminotransferase 
(ALT)  level  after  blood  transfusion  and  control  patients 
were  those  who  were  transfused  but  in  whom  the  serum 
ALT  level  remained  normal.  All-cause  mortality  after  18 
years  of  follow-up  was  the  same  in  both  groups  (about 
50%),  but  the  liver-related  mortality  was  substantially 
greater  in  those  with  posttransfusion  hepatitis  (3.3%  in 
the  study  group  and  1.1%  and  2.0%  in  the  control 
groups).  What  is  striking  from  that  study  is  that  the  liver- 
related  mortality  in  patients  with  HCV  infection  observed 
for  nearly  two  decades  is  low.8  Both  this  study  and  the 
first  study  from  Tong  and  co-workers,  however,  examined 
the  natural  history  of  infection  in  patients  following  blood 
transfusion  (which  represents  the  minority  of  patients 
with  HCV  infection  in  the  United  States),  and  both  stud- 
ies included  an  older  group  (about  50  years  of  age).  Thus, 
the  extrapolation  of  these  findings  to  a young  group  of 
injection-drug  users  may  be  limited. 

How  do  we  reconcile  these  studies?  Although  HCV  in- 
fection causes  persistent  infection  in  almost  all  of  those 
who  acquire  this  virus,  and  liver  disease  in  many,  the 
duration  of  infection  required  to  produce  severe  liver  dis- 
ease is  measured  in  decades.  Moreover,  with  20  years  of 
follow-up,  life-threatening  liver-related  complications 
develop  in  the  minority.  Whether  severe  disease  will  be 
observed  in  a greater  proportion  with  more  prolonged  fol- 
low-up of  those  infected  remains  to  be  determined. 
Because  most  injection-drug  users  acquire  HCV  infection 
at  a young  age  and  few  have  comorbid  medical  conditions, 
persistent  HCV  infection  is  a particular  threat  to  this 
group.  The  influence  of  other  factors  such  as  viral  geno- 
type should  also  be  included  in  any  study  of  the  natural 
history.9  In  the  United  States,  injection-drug  users  are  the 
largest  reservoir  of  HCV  infection,  and,  hence,  knowledge 
of  the  natural  history  of  infection  in  this  group  is  critical  to 
our  understanding  of  the  implications  of  infection  with  this 
common  virus.  Only  when  we  understand  the  natural  his- 
tory of  the  disease,  factors  that  influence  the  natural  his- 
tory, and  those  that  determine  disease  progression  will  we 
be  able  to  treat  these  patients  with  antiviral  therapy  in  a 
cost-effective  manner. 

LORNA  DOVE,  MD 
TERESA  L.  WRIGHT.  MD 
Department  of  Veterans  Affairs 
Medical  Center  and  the 
University  of  California,  San  Francisco, 
School  of  Medicine 
San  Francisco 
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To  Lloyd  Hollingsworth  Smith  ]r,  MD: 

Hail  and  Farewell 

His  legion  of  students,  residents,  fellows,  colleagues, 
tennis  partners,  friends,  and  family  could  tell  a thousand 
Holly  Smith  stories.  All  are  true,  pointed,  funny,  and  fit 
for  open-minded  mixed  company. 

“Organizations  need  to  avoid  chewing  more  than  they 
bite  off.” 

“He  has  mural  dyslexia:  he  can’t  read  the  handwriting 
on  the  wall.” 

“Don’t  worry  if  you  have  to  give  an  after-cocktails  or 
after-dinner  talk.  A third  of  the  audience  is  just  falling 
asleep,  a third  is  just  waking  up,  and  a third  is  engaging  in 
private  fantasies  they  wouldn’t  discuss  with  anyone.” 

One  speaker  who  was  scheduled  after  Holly  lamented, 
“They  say  in  the  circus,  ‘Never  follow  the  animal  act.’  It’s 
worse  to  follow  Holly  Smith.” 

The  man  is  far  more  than  his  bon  mots,  of  course.  Cer- 
tainly, his  service  as  Chair  of  the  Department  of  Medicine 
at  the  University  of  California,  San  Francisco  (UCSF), 
was  the  rocket  boost  that  lifted  the  university  to  the  top  of 
world-class  academic  medical  centers.  He  was  able  to  ac- 
complish that  feat  through  his  instinct  for  choosing  strong 
leaders,  for  building,  and  for  problem-solving.  He  is  an 
achiever,  not  a nay-sayer;  a poker-faced  persuader  who  is 
his  own  best  ace  in  the  hole. 

For  the  past  28  years.  Holly  Smith  has  been  the  Asso- 
ciate Editor  of  The  Western  Journal  of  Medicine 
(WJM).  He  has  done  this  unheralded  work  especially  on 
the  scientific  side,  recruiting  authors,  selecting  reviewers, 
making  recommendations,  and  assembling  each  issue 
based  on  his  own  knowledge  of  the  Journal' s inventory  of 
papers  and  his  flawless  sense  of  a readable  mix.  He  did  it 
because  it  was  part  of  his  grand  scheme  to  strengthen 
medicine  in  the  West — and  around  the  world.  He  consid- 
ered his  service  to  be  a great  privilege,  but  feels  it  is  time 
to  relinquish  the  responsibility.  I think  he  prefers  to  pass 
on  this  baton,  along  with  other  batons,  so  he  can  sprint 
ahead,  leading  us  to  new  heights. 

Holly’s  departure  will  leave  more  ripples  than  voids. 
He  leaves  vivid  memories  and  ripe  plans.  He  has  been  a 
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delightful  spurring  partner.  It  must  be  said  that  he  was  not 
right  every  time.  He  could  not  imagine  that  the  Journal 
might  receive  a foundation  grant  to  help  publish  and  dis- 
seminate a second  special  issue  on  cross-cultural  medi- 
cine— and  asserted  that  he  would  get  down  on  his  knees 
and  kiss  my  ring  if  we  did.  To  make  it  more  comfortable 
for  him  when  the  grant  came  through,  I stitched  a pair  of 
knee  pads. 

Holly,  your  intelligence,  energy,  and  wisdom  have 
placed  you  like  Atlas,  holding  up  the  WJM  world — and 


several  others  as  well.  You  have  strengthened  us,  just  as 
you  have  strengthened  your  beloved  UCSF,  the  Howard 
Hughes  Medical  Institute,  the  American  Board  of  Internal 
Medicine,  the  Association  of  Professors  of  Medicine,  the 
Western  Society  for  Clinical  Research,  the  American  So- 
ciety for  Clinical  Investigation,  the  Association  of  Amer- 
ican Physicians,  the  Institute  of  Medicine,  and  on  and  on. 
Well  done.  Thanks.  Godspeed. 

LINDA  HAWES  CLEVER.  MD 

Editor 
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Preserving  Our  Noble  Heritage 

JEROME  P.  KASSIRER,  MD,  Boston,  Massachusetts 

A slightly  different  version  of  this  commentary  was  presented  as  the  keynote  speech  at  the  77th  Annual  Session 
of  the  American  College  of  Physicians  in  San  Francisco,  California,  on  April  25,  1996. 


Physicians  have  adhered  to  a distinguished  code  of 
professional  behavior  for  centuries.  The  recent  dra- 
matic changes  in  our  system  of  health  care  threaten  this 
noble  heritage  and  tempt  us  to  abandon  these  principles  at 
a time  when  preserving  them  is  more  important  than  ever. 

What  should  we  do?  We  should  assure  the  public  that 
we  are  professionals  and  that  we  will  continue  to  act 
according  to  professional  standards.  We  must  assert  that 
we  are  concerned  first  and  foremost  with  the  preserva- 
tion of  health  and  the  care  of  the  sick,  and  that  we  will 
continue  to  base  our  clinical  judgments  on  a body  of 
highly  specialized  scientific  knowledge,  not  on  outside 
forces.  We  must  intentionally  set  our  ideals  and  ethical 
standards  high  and  consider  them  as  real  as  earth  and 
water.  Fundamentally,  these  ethical  standards  must  lead 
us  to  act  in  ways  that  are  not  self-serving. 

The  extent  to  which  we  meet  these  standards  deter- 
mines in  large  part  how  much  respect  the  public  will  have 
for  our  profession,  how  much  the  public  will  value  our 
services,  and  as  a consequence,  how  much  autonomy  the 
public  will  grant  us.  Though  we  physicians  have  lost  some 
of  the  public’s  respect,  by  and  large  we  are  still  held  in 
high  regard.  But  the  remarkable  changes  in  the  times 
make  it  more  difficult  to  maintain  the  public  trust. 
Although  the  ethical  principles  remain  roughly  the  same 
as  in  times  past,  there  are  two  new  factors  that  make  our 
era  different.  First,  the  temptations  are  stronger  than  ever 
to  break  the  ethical  rules.  Second,  a certain  permissiveness 
has  evolved  that  gives  a quiet  nod  to  relaxing  these  rules. 

This  is  arguably  the  most  tumultuous  time  in  the  his- 
tory of  medicine.  Our  successes  in  providing  care  and 
using  technology  have  overtaken  society’s  willingness  to 
pay  for  them.  Because  of  the  enormous  cost  of  care  and 
the  political  ineptitude  of  our  national  leaders,  the  deliv- 
ery of  care  is  in  a volcanic  state,  reforming  itself  day  by 
day  under  market  forces  and  erupting  with  new  stake- 
holders. Instead  of  yesterday’s  familiar  and  comfortable 
model  of  one  patient  and  one  physician,  we  now  have 
market-driven  health  care  with  vertically  integrated  sys- 
tems, massive  health  maintenance  organizations,  huge 
for-profit  conglomerates  with  hungry  stockholders,  and 
armies  of  health  care  lawyers  and  consultants.  Each 


stakeholder  is  plucking  health  care  dollars  from  the 
pockets  of  hard-working  wage  earners. 

How  is  this  volcano  affecting  medicine?  In  fact,  its 
hot  fingers  reach  everywhere.  Medical  education  and 
clinical  research  are  threatened,  the  survival  of  many 
public  hospitals  is  in  jeopardy,  academic  medical  centers 
are  making  deals  with  the  for-profit  sector  to  bail  them- 
selves out  of  massive  debts,  and  the  concept  of  universal 
coverage  has  been  abandoned. 

At  the  same  time,  the  amount  of  money  that  reaches 
physicians  for  the  care  they  provide  is  shrinking.  Less 
money  is  available  from  the  government,  employers,  and 
insurers,  and  some  is  gobbled  up  by  the  new  participants 
in  health  care.  As  the  dollars  available  for  patient  care 
shrink,  the  temptation  for  physicians  to  maintain  their 
incomes  grows,  and  in  this  environment  difficult  con- 
flicts of  interest  emerge.  Let  me  consider  only  two,  both 
of  which  threaten  physicians’  integrity  and  professional- 
ism. The  first  is  a familiar  one — an  arrangement  in  which 
physicians  benefit  financially  from  referring  patients  to 
facilities  the  physicians  partly  own  such  as  laboratories 
or  radiation  therapy  centers.  A clear  conflict  of  interest. 

The  second  is  a consequence  of  the  change  from  fee- 
for-service  medicine  to  a system  that  rewards  physicians 
for  restricting  services.  In  this  new  arrangement,  physi- 
cians’ loyalty  to  patients  is  threatened.  As  managed  care 
takes  over  in  a community,  some  physicians  are  forced  to 
join  managed-care  organizations  or  risk  being  left  with 
few  patients.  When  physicians  join,  they  may  be  com- 
pelled to  sign  contracts  that  contain  “no  cause”  nonre- 
newal clauses.  Then  their  contracts  can  be  terminated  for 
any  reason  at  all.  In  addition,  some  companies’  contracts 
contain  nondisclosure  clauses  that  forbid  physicians  to 
tell  their  patients  what  a plan  does  and  does  not  offer. 
Physicians  under  such  restrictions  can  easily  be  tom 
between  their  loyalty  to  their  patients  and  their  loyalty  to 
their  families,  because  with  one  or  two  false  moves  they 
can  be  out  of  a job. 

These  divided  loyalties  that  threaten  physicians’ 
livelihood  are  wrenching.  The  incentive  for  physicians  to 
keep  their  jobs  may  be  so  strong  that  they  may  no  longer 
be  willing  to  act  exclusively  as  patients’  advocates.  They 


(Kassirer  JP:  Preserving  our  noble  heritage.  West  J Med  1996;  164:535-536) 
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may  even  be  unwilling  to  advocate  for  a patient  with 
management  when  they  think  that  a given  service  is 
needed  but  is  being  restricted  inappropriately.  Physicians 
placed  in  this  position  simply  cannot  tolerate  it,  and  that 
can  produce  an  even  greater  threat — namely,  a loss  of 
their  integrity.  Soon  some  of  them  will  find  themselves 
conforming  to  the  restrictions  and  deceiving  themselves 
that  what  they  are  doing  is  best  for  the  patient.  In  short, 
they  will  be  living  a lie. 

These  are  some  of  the  realities  that  threaten  the 
preservation  of  medicine’s  noble  heritage.  Although  the 
medical  environment  of  the  past  three  or  four  decades 
will  never  return,  that  does  not  mean  that  we  won’t  be 
able  to  practice  good  medicine,  and  it  does  not  mean  that 
we  won't  be  able  to  preserve  our  ethical  heritage. 

A distinguished  practicing  internist  on  the  Board  of 
Directors  of  the  American  Board  of  Internal  Medicine 
makes  the  point  that  managed  care  is  often  demonized 
and  used  as  a whipping  boy  when  physicians  are  threat- 
ened. He  says  that  managed  care  in  his  hands  can  be  bet- 
ter than  unmanaged  care,  because  of  the  way  it  requires 
patients  to  be  monitored.  As  an  example,  he  mentioned 
that  he  was  surprised  when  he  applied  some  of  the  sim- 
ple outcome  measures  of  the  National  Center  for  Quality 
Assurance’s  HEDIS  (Health  Plan  Employer  Data  and 
Information  Set)  criteria  to  his  own  patients  and  found 
that  he  fell  far  short  of  providing  the  kind  of  care  he 
assumed  he  was  providing.  In  his  experience,  the  satis- 
factions and  rewards  can  be  great  if  a physician  works 
within  the  system  and  truly  manages  the  whole  patient.  I 
admit  that  this  is  only  an  anecdote,  but  it  suggests  that  if 
one  person  can  accomplish  this,  so  can  others. 

How  can  we  preserve  our  integrity  in  the  new  envi- 
ronment? First,  we  should  admit  that  money  isn’t  every- 
thing. As  a venerated  wise  man  says  in  Akira  Kurosawa’s 
movie.  The  Seven  Samurai , “We  should  stop  worrying 
about  our  beards  when  we  are  about  to  lose  our  heads.” 
Second,  we  must  be  sure  that  our  own  house  is  in  order. 
If  a financial  arrangement  produces  any  incentive  for 
bias,  then  a conflict  of  interest  exists  whether  or  not  a 
physician  succumbs  to  the  temptation.  These  biases  must 
be  avoided  if  we  are  to  preserve  the  trust  of  the  public. 
Third,  we  must  help  develop  local  policies  for  appropri- 
ately providing  services  to  patients.  In  doing  so,  we  must 
base  our  arguments  for  the  provision  of  these  services  on 
their  benefits  to  patients.  If  we  base  our  arguments 
instead  on  the  need  to  preserve  our  professional  autono- 
my or  if  we  have  some  thinly  veiled  aim  of  preserving 
income,  the  public  is  sure  to  see  through  the  fagade. 
Fourth,  we  need  many  more  people  to  become  involved 
in  these  issues  in  national  organizations.  The  ethics  man- 
ual of  the  American  College  of  Physicians  and  the  pro- 
fessionalism report  of  the  American  Board  of  Internal 
Medicine  are  two  examples  of  documents  containing 
principles  that  should  guide  the  profession  through  these 
times.1,2  Fifth,  we  must  continue  to  be  agents  for  benefi- 
cence. We  must  argue  for  good  care  for  those  without 
insurance  coverage,  speak  out  against  profiteering  by  the 
burgeoning  medical  industry,  and  join  with  national  lead- 


ers in  their  quest  for  better  care  for  the  underserved  and 
continued  support  for  teaching  and  research. 

We  should  never  be  discouraged  about  the  value  of 
medicine  as  a profession.  After  all,  we  are  not  making 
weapons  of  mass  destruction,  we  are  not  selling  fake  jew- 
elry on  cable  television,  and  we  are  not  arbitraging  junk 
bonds.  Instead,  we  are  trying  our  best  to  keep  people 
healthy  and  to  heal  the  sick.  And  we  are  making  a decent 
living  doing  work  that  benefits  people.  Practicing  medi- 
cine in  a medical  center  or  in  the  community  is  still  a 
privilege  to  be  prized. 

Having  expressed  this  optimistic  vision,  I want  to 
sound  a cautionary  note.  Our  ethical  standards,  which 
have  evolved  over  two  millennia,  never  envisioned  a mar- 
ket-driven health  care  system  with  incentives  to  undertreat 
patients.  As  members  of  our  profession,  we  alone  must  be 
its  keepers.  We  must  continue  to  be  vigilant  in  case  the 
consequences  of  our  market-driven  delivery  system  go 
too  far  and  prevent  us  from  giving  the  kind  of  care  we 
think  appropriate.  As  guardians  of  the  profession,  we 
must  decide  when  we  have  crossed  the  line  between 
appropriate  care  and  assembly-line  care:  when  our  pre- 
arranged schedule  of  seeing  an  office  patient  every  eight 
minutes  precludes  our  giving  patients  the  personal  atten- 
tion they  need,  or  when  sending  them  home  from  the  hos- 
pital too  soon  compromises  their  care.  And  what  is  our 
fallback  position  if  we  see  this  coming?  Pellegrino 
summed  up  the  answer  recently  in  a rhetorical 
question,,p1669’: 

Should  physicians  accept  as  the  standard  of  practice  whatever 
legislated  health  care  reform  might  require  of  them?  Should 
they  become  enthusiastic  gatekeepers  on  the  grounds  that 
physicians  are  best  equipped  to  make  microallocation  decisions 
or  because  such  a role  allows  them  to  maintain  control  of  the 
system?  . . .When  is  collective  action  by  the  whole  profession 
to  change  the  system,  or  to  refuse  outright  to  carry  out  a partic- 
ular directive,  morally  mandatory? 

Ultimately,  it  is  individuals,  not  organizations,  who 
are  responsible  for  preserving  the  noble  heritage  of  med- 
icine. Woody  Allen  had  it  right  when  one  of  his  charac- 
ters in  the  movie  Crimes  and  Misdemeanors  said  that  we 
are  the  sum  total  of  our  choices,  and  Stephen  Jay  Gould 
also  captures  the  concept  in  his  essay,  Bully  for 
Brontosaurus 4,p339): 

There  are  no  shortcuts  to  moral  insight. . . .The  answers  to  moral 
dilemmas  are  not  lying  out  there,  waiting  to  be  discovered.  They 
reside,  like  the  kingdom  of  God,  within  us — the  most  difficult 
and  inaccessible  spot  for  any  discovery  or  consensus. 

It  will  be  a test  of  will  and  resolve  to  be  responsible, 
ethical,  and  accountable  in  this  new  environment.  We 
must  never  lose  sight  of  the  fact  that  the  way  we  act  will 
be  woven  into  who  we  are. 
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Medical  Shortage  Designation 

A Federal  Intervention  That  Works 

EVAN  R.  ARRINDELL,  DSW,  and  JANET  M.  RUCK,  MA,  MBA,  Bethesda,  Maryland 


In  too  many  cases,  the  skills  and  knowledge  of  health 
professionals  are  not  available  to  the  most  vulnerable 
groups  in  society.  In  numerous  areas  in  the  United  States, 
basic  primary  health  services  do  not  exist  or  are  extremely 
limited.  Through  the  Health  Resources  and  Services  Ad- 
ministration’s Bureau  of  Primary  Health  Care  (BPHC),  the 
federal  government  has  sought  to  fill  this  gap  by  using  a 
number  of  different  interventions,  or  approaches,  designed 
to  increase  access  to  primary  health  care  and,  ultimately, 
to  improve  the  health  status  of  underserved  populations. 

A lack  of  access  to  primary  health  care  may  be  due  to 
a shortage  of  health  care  professionals  or  the  absence  of  an 
available  and  accessible  system  of  care.  To  remedy  these 
inadequacies,  several  federal,  state,  and  local  programs 
have  been  implemented  to  improve  access  to  primary 
health  services.  Some  of  these  approaches  use  financial  in- 
centives; others  attempt  to  recruit  professionals  to  under- 
served areas  through  various  enticements;  yet  other 
approaches  focus  on  the  development  of  systems.  Regard- 
less of  the  adopted  intervention,  it  is  critical  that  program 
officials  develop  a method  for  targeting  resources  to  the 
most  needy  communities  in  the  most  efficient  manner. 

The  decision  to  place  limited  resources  in  a community 
is  based  on  several  factors.  At  the  federal  level,  these  fac- 
tors may  include  legislative  authority,  the  intent  of  the  leg- 
islation, regulation,  and  guidance.  Federal  departments  use 
a variety  of  mechanisms  to  direct  the  flow  of  resources  to 
communities.  In  some  cases,  resources  are  allocated  re- 
gionally or  to  states  for  distribution;  in  others,  the  resources 
are  awarded  directly  to  the  community  or  target  group.  The 
critical  component  in  the  allocation  of  federal  resources  is 
the  legislative  authority  that  created  the  program. 

The  BPHC  administers  several  programs  that  have 
specific  target  audiences.  These  activities  and  the  method 
for  distributing  the  resources  are  based  on  both  the  statute 
and  the  legislative  intent.  To  illustrate  this  concept,  we 
discuss  two  methods  for  distributing  federal  resources. 

The  BPHC  provides  grants  for  the  support  of  commu- 
nity-based comprehensive  primary  care  services.  To  be  el- 
igible to  apply  for  this  support,  a community  must  provide 
information  on  the  degree  of  medical  underservice  in  the 
area  where  the  services  are  to  be  provided.  According  to 


federal  regulation,  medical  underservice  is  calculated  by 
several  factors  in  a community,  such  as  the  percentage  of 
the  population  at  or  below  the  poverty  level,  infant  mortal- 
ity, the  number  of  persons  65  years  of  age  or  older,  and  the 
ratio  of  primary  care  professionals  (physicians)  to  the  pop- 
ulation. The  capability  of  the  requesting  organization  or 
group  to  provide  comprehensive  community-based  pri- 
mary care  services  is  considered  equally  important.  A 
measure  of  a community’s  need  for  primary  care  services 
is  the  foundation  for  a federal  designation  that  establishes 
the  community  as  a medically  underserved  area  or  as  hav- 
ing a medically  underserved  population.  A prudent  use  of 
public  funds  is  a consideration  before  the  decision  to  dis- 
tribute resources  to  a community. 

The  other  method  for  resource  distribution  is  an  inter- 
vention that  addresses  the  need  for  primary  care 
providers.  This  intervention  was  established  by  Congress 
to  alleviate  shortages  of  primary  medical  care  profession- 
als. Primary  medical  care  professionals  are  defined  as 
physicians  in  family  practice,  general  internal  medicine, 
general  pediatrics,  and  obstetrics  and  gynecology;  nurse 
practitioners;  physician  assistants;  and  certified  nurse 
midwives.  The  statute  clearly  identifies  those  physicians 
classified  as  primary  care.  To  some  extent,  physicians  in 
other  medical  specialties  may  provide  some  form  of  pri- 
mary care;  however,  their  specific  training  is  in  their  sub- 
specialty. The  framers  of  the  statute  thought  that  the 
specialties  described  in  the  legislation  best  represented 
primary  medical  care. 

Specific  criteria  have  been  developed  to  identify  com- 
munities experiencing  shortages  of  primary  medical  care 
providers.  Communities,  populations,  or  facilities  facing 
such  shortages  may  apply  for  recruitment  assistance.  One 
type  of  assistance  consists  of  incentives  for  primary  care 
professionals  to  serve  in  underserved  areas.  Communities 
seeking  this  assistance  must  be  designated  as  a health  pro- 
fessional shortage  area  (HPSA).  In  the  case  of  primary 
medical  care  HPSAs,  the  designation  is  based  on  the  num- 
ber of  primary  care  physicians  available  to  serve  the  area 
or  the  specific  population.  Other  factors  such  as  the  per- 
centages of  persons  at  or  below  the  poverty  level,  infant 
mortality,  or  low  birth  weight  and  distance  or  time  to  the 
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nearest  contiguous  source  of  primary  care  are  included  in 
the  analysis  for  evaluating  a designation  request. 

Issues  have  been  raised  concerning  the  exclusion  of 
nurse  practitioners,  physician  assistants,  and  certified 
nurse  midwives  from  the  calculation  of  primary  medical 
care  professional  ratios.  The  basis  for  this  exclusion  en- 
tails practice  regulations  that  vary  widely  from  state  to 
state  in  the  degree  of  latitude  offered  these  providers.  For 
example,  in  some  states  these  practitioners  have  prescrip- 
tive authority  whereas  in  other  states  they  do  not.  Physi- 
cians maintaining  an  unrestricted  license  to  practice 
medicine  can  enjoy  a relatively  consistent  practice  pattern 
across  state  lines;  this  is  not  the  case  for  other  primary 
care  professionals.  They  must  have  the  mobility  to  trans- 
fer nationally  to  fill  practice  gaps.  In  addition,  the  lack  of 
uniformity  in  state  requirements  for  physician  assistants, 
nurse  practitioners,  and  certified  nurse  midwives  cur- 
rently precludes  the  development  of  an  appropriate 
method  for  enumerating  these  providers. 

The  national  criteria  established  for  the  two  programs 
were  based  on  the  legislative  authority  and  intent  as  dis- 
cussed in  the  statute.  The  statute  did  not  imply  any 
expanded  use  of  the  criteria;  however,  there  was  no  pro- 
hibition placed  on  other  federal,  state,  or  local  programs 
concerning  the  use  of  these  criteria.  As  a result,  federal 
programs  have  been  developed  that  use  these  criteria  as 


part  of  their  method  for  allocating  resources.  Implemen- 
tation and  oversight  of  some  of  these  programs,  however, 
rest  with  other  federal  agencies. 

Requests  for  designation  are  generated  at  the  state  and 
local  levels.  The  responsibility  for  collecting  data  and 
preparing  the  request  is  borne  by  the  applicant.  In  submit- 
ting a request  for  a designation,  an  applicant — usually  the 
state  health  department — provides  demographic  data  and 
information  on  the  number  of  primary  care  physicians 
serving  the  area  or  population.  The  demographic  data  are 
compared  with  census  data  and  other  national  data  for  the 
proposed  service  area.  This  information  is  compared  with 
the  American  Medical  Association’s  (AMA)  and  the 
American  Osteopathic  Association’s  (AOA)  listings  of 
physicians.  These  sources  are  not  comprehensive  listings 
of  practicing  primary  care  physicians;  rather,  they  are 
used  as  guides  in  verifying  information  provided  by  the 
applicant.  Discrepancies  in  information  provided  within 
the  designation  request  and  the  AMA/AOA  listings  of 
physician  are  resolved  between  the  Division  of  Shortage 
Designation  and  the  applicant.  The  Division  of  Shortage 
Designation,  which  is  in  the  BPHC,  is  charged  with  over- 
seeing the  designation  process. 

For  more  information  on  the  federal  shortage  designa- 
tion process,  contact  the  Division  of  Shortage  Designa- 
tion at  (301)  594-0816. 
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Commentary 


Are  You  Being  Counted? 

EDWARD  B.  FEEHAN,  MD,  Merced,  California 


Are  physicians  being  counted  accurately?  Physician 
demographic  data  are  used  in  a wide  variety  of  ways 
to  decide  what  state  and  federal  programs  to  pump  up, 
leave  alone,  or  cut  back.  Grants  of  almost  unlimited  vari- 
ety depend  on  shortage  designations. 

In  California  the  Office  of  Statewide  Health  Planning 
and  Development  (OSHPD).  headed  by  David  Werdegar, 
MD.  MPH.  makes  recommendations  to  the  Division  of 
Shortage  Designation,  which  is  part  of  the  US  Depart- 
ment of  Health  and  Human  Services’  Bureau  of  Primary 
Care.  These  recommendations  are  sometimes  voted  on  by 
a commission  that  works  closely  with  OSHPD. 

Federally  qualified  health  clinics  and  rural  health  clin- 
ics, both  hospital-based  and  free-standing,  depend  heav- 


(Feehan EB:  Are  you  being  counted?  West  J Med  1996:  164:538-539) 


ily  on  shortage  designations.  These  clinics  are  compen- 
sated using  cost-based  accounting.  Free-standing  rural 
health  clinics  have  a cap  of  about  $57  per  visit.  Hospital- 
based  rural  health  clinics  have  no  cap,  and  information 
contained  in  one  hospital’s  disclosure  report  indicates  that 
it  may  be  getting  about  $136  per  visit.  Federally  qualified 
health  clinics  have  two  caps,  one  urban  and  one  rural.  Re- 
cently the  urban  caps  have  been  around  $88  per  visit,  and 
the  rural  caps  have  been  $76.  If  a county  has  been  desig- 
nated a metropolitan  statistical  area,  however,  federally 
qualified  health  clinics  in  communities  as  small  as  less 
than  5,000  people  have  been  able  to  get  paid  at  the  higher 
cap.  The  payment  level  always  seems  to  approach  the  cap 
when  there  is  one. 


Dr  Feehan  is  in  private  practice  in  Merced.  California. 

Reprint  requests  to  Edward  B.  Feehan.  MD.  2715  Canal  St.  Merced,  CA  95340. 
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One  federally  qualified  health  clinic  with  numerous 
locations  has  about  41  providers  and  starting  physician 
salaries  of  $92,000  and  is  able  to  obtain  annually  grants 
in  the  neighborhood  of  $2  million.  All  this  is  dependent 
on  shortage  designations. 

Numerous  sources  of  data  are  used  to  determine 
where  physicians  practice.  Many  factors  beyond  a simple 
count  of  physicians  enter  into  shortage  designations. 
Some  of  these  are  the  level  of  poverty,  the  percentage  of 
underserved  ethnic  groups,  high  numbers  in  the  geriatric 
age  group,  and  distance  to  nearby  sources  of  medical 
care.  A facility  as  well  as  a geographic  area  can  be  desig- 
nated as  underserved. 

The  basic  building  blocks  for  counting  physicians  are 
census  tracts.  These  are  usually  combined  into  areas 
called  medical  service  study  areas.  The  boundaries  for 
these  change  from  time  to  time,  and  in  California, 
OSHPD  makes  recommendations,  public  hearings  are 
sometimes  held,  and  a state  commission  makes  the  final 
decision  as  to  which  census  tracts  make  up  particular 
medical  service  study  areas. 

Only  primary  care  physicians  count  in  deciding  which 
areas  and  facilities  get  shortage  designations.  An  area 
could  theoretically  have  a limitless  number  of  physician 
assistants,  nurse  practitioners,  orthopedists,  and  general 
surgeons  and  still  get  designated  as  a shortage  area.  The 
enabling  legislation  for  rural  health  clinics  and  federally 
qualified  health  clinics  seems  to  have  been,  in  part,  an 
employment-promoting  device  for  physician  assistants 
and  nurse  practitioners.  A rural  health  clinic  or  a federally 
qualified  health  clinic  cannot  operate  without  physician 
extenders.  A physician  assistant  can  own  a free-standing 
rural  health  clinic,  for  example. 

The  State  of  California  purchases  physician  demo- 
graphic data.  It  does  not  purchase  updates  every  year.  The 
length  of  time  between  updates  varies  depending  on  who 
is  being  questioned.  It  would  cost  the  state  about  $1  per 
name  for  it  to  purchase  the  names  of  the  physicians  being 
counted,  and  the  state  chooses  not  to  buy  the  names.  The 
OSHPD  reports  that  it  keeps  its  data  up  to  date  by  check- 
ing telephone  books  and  other  sources. 

Three  years  ago,  a local  hospital  applied  for  a facility 
health  provider  shortage  area  designation.  I asked  the 
State  of  California  for  a copy  of  the  raw  data,  and  my  re- 
quest was  declined  on  the  grounds  that  the  data  were  pro- 
prietary. The  federal  government,  much  to  its  credit  and 
in  pronounced  contrast  to  the  state,  did  send  me  its  raw 
data  on  request. 


In  1994,  I wrote  and  published  a book  about  the  raw 
data — An  Analysis  of  Raw  Data  Received  From  the  Divi- 
sion of  Shortage  Designation  of  the  Department  of  Health 
and  Human  Services.  I found  that  there  could  not  be  more 
errors  in  the  data  if  one  tried  to  take  good  data  and  turn  it 
into  the  most  egregiously  erroneous  data  possible.  The 
biggest  error  involves  confusing  home  addresses  with 
practice  locations.  In  the  medical  service  study  area 
known  as  Central  Merced,  the  incidence  of  that  type  of 
error  was  45.5%.This  error  of  confusing  home  addresses 
with  practice  addresses  is  not  one  that  tends  to  average 
out,  with  one  such  error  canceling  out  a similar  but  oppo- 
site error.  Physicians  who  care  for  economically  dis- 
tressed persons  seldom  live  in  the  same  census  tract 
where  their  practice  is.  For  many  physicians,  their  entire 
practices  were  missed  completely. 

The  types  of  errors  were  so  numerous  that  I have  pro- 
posed a new  Murphy’s  Law:  The  possible  errors  in  count- 
ing where  physicians  practice  and  what  kind  of  practice 
they  are  in  are  almost  limitless,  with  some  errors  occur- 
ring that  are  nearly  unimaginable. 

Another  error  that  is  frequently  made  is  that  there  is  no 
attempt  to  count  those  physicians  who  have  internal  med- 
icine subspecialty  practices  but  who  practice  substantially 
in  the  field  of  primary  care.  In  addition,  physicians  who 
are  teaching  full-time  are  not  supposed  to  be  counted. 
This  rule  is  being  ignored  completely. 

Kevin  Grumbach,  MD,  of  the  University  of  California, 
San  Francisco,  did  a study  in  which  he  quoted  some  physi- 
cian demographic  figures.1  In  a conversation,  he  admitted 
that  he  had  wondered  about  the  accuracy  of  the  raw  data, 
but  that  he  had  not  personally  checked  it.  It  is  time  for  all 
of  us  to  begin  to  check  on  the  accuracy  of  physician  demo- 
graphic data.  Most,  but  not  all,  sources  of  such  data  are 
inaccurate.  The  economic  consequences  of  making  deci- 
sions based  on  faulty  data  boggle  the  mind. 

This  is  meant  to  be  a wake-up  call  for  the  medical 
community.  With  the  current  volume  of  federally  subsi- 
dized programs,  it  is  time  to  insist  that  accurate  physician 
demographic  statistics  be  obtained  and  kept  up  to  date. 
Commercially  purchased  data  are  not  the  place  to  start. 
States  should  not  be  using  data  that  cannot  be  released  to 
the  public.  States  should  know  the  names  of  the  primary 
care  providers  they  are  trying  to  count. 

REFERENCE 
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Lessons  From  the  Practice 


All-Gummed-Up  Theodorosaurus 

ELLIOTT  B.  OPPENHEIM,  MD(  JD,  LLM,  Redmond,  Washington 


Little  Theodore  makes  me  want  to  nibble  off  his  pink 
cheeks  when  he  walks  into  my  office.  He  makes  me 
think  about  my  own  kids  before  my  son  grew  a beard  and 
my  daughter  traded  her  “blankies”  and  dolls  for  tennis 
rackets  and  cars.  At  5 years  old.  Theodore  is  great  at  chess 
and  prefers  the  Discovery  Channel  to  Mighty  Morphin' 
Power  Rangers.  His  mother  and  father  are  engineers  for 
Boeing  and,  as  one  would  expect,  they  are  attentive  to  de- 
tails. But  sometimes  it  is  too  much  for  them  when  little 
Theodore  refuses  to  conduct  himself  within  their  exacting 
parental  engineering  tolerances. 

His  mother  led  him  into  the  examination  room  and  had 
him  sit  on  the  floor.  She  tried  to  explain  the  problem,  but 
then  became  frustrated  and  said,  “I  think  I better  leave  you 
two  alone  so  he  can  explain  this.”  Of  course,  I acquiesced, 
and  there  we  were,  not  to  play  chess  this  time,  but  to  ad- 
dress something  serious  weighing  heavily  on  his  mind.  I 
wondered,  what  could  possibly  have  gone  wrong  in  this  lit- 
tle genius’s  life?  I looked  at  him,  and  he  avoided  my  eyes. 
Then  I saw  a few  tears.  I took  out  my  dinosaur  puppets  and 
asked  him  if  he  wanted  to  tell  the  triceratops  the  problem. 

“That’s  not  a triceratops,  silly,  that’s  a brontosaurus,” 
he  retorted  with  a devilish  giggle.  I was  relieved.  At  least 
I had  gotten  him  to  laugh. 

"So,  Theodorosaurus,  what’s  up?  Why  has  your  mum 
brought  you  in  here  on  a nice  day  like  this?  You  don’t 
seem  ill.”  All  sorts  of  possibilities  went  through  my  mind 
as  I waited,  trying  to  tease  out  a response.  Sometimes  it  is 
tough  getting  things  out  of  kids. 

He  wriggled  his  face  in  embarrassment  and  mortifica- 
tion, placed  his  hands  over  his  crotch,  giggled,  then  dis- 
solved into  tears.  He  pulled  down  his  pants.  There  was 
bubble  gum  all  over  his  underpants  and  his  genitals.  It 
was  a matted  mess!  He  was  humiliated  by  this.  And  I 
needed  some  time  to  think.  There  would  be  nothing  about 
this  in  Nelson’s  book  on  pediatrics;  I didn’t  have  to  open 
the  index  to  know  that.  And  the  PDR?  What’s  in  the  PDR 
about  cleaning  bubble  gum  from  a child’s  private  parts?  I 
scrambled  for  humor  in  this  situation. 


Without  any  hesitation  and  with  an  air  of  great  confi- 
dence and  certainty,  despite  not  having  a clue  about  what  I 
would  do  or  say,  I stalled  for  time  and  laughed  aloud.  Then 
I said,  “Oh.  Theodore.  You  have  gum  on  you.  How  did  it 
ever  get  there,  I wonder?  Well,  that’s  no  problem.  This 
happens  to  little  people  all  the  time.  I have  lots  of  kids,  just 
like  you,  who  visit  me  every  day  with  gum  in  their  hair, 
gum  on  their  hands,  and  even  gum  down  there!”  I tickled 
his  tummy. 

Wide-eyed,  he  looked  at  me  in  amazement.  “You  do? 
Kids  have  this  happen  all  the  time?  How  do  you  get  it 
off?” 

Now  I was  in  trouble.  How  do  you  get  gum  off  down 
there?  I pulled  the  PDR  from  the  shelf,  paged  through  it, 
and  mused  aloud,  “Hmm,  weenie  cleaner. . . .Oh,  yes,  here 
it  is.  Weenie  cleaner.  Yes,  yes,  we  have  some,”  I reassured 
him.  I pulled  petroleum  jelly  off  the  shelf.  I figured  that  it 
ought  to  work,  and  it  did  work.  I applied  it  and  eased  off 
what  must  have  been  the  remnants  of  two  packs  of  gum. 
As  I did  so,  I made  up  the  most  outrageous  story  of  how  I 
once  was  called  to  the  hospital  to  clean  up  a whole  class  of 
children  who  had  gone  to  the  zoo  and  gotten  gum  and  cot- 
ton candy  all  over,  and,  well,  it  was  such  a mess!  By  then 
his  mind  was  diverted,  and  I was  able  to  get  the  gum  off. 
He  laughed  and  laughed!  “All  done.  We’ll  have  your 
mommy  take  you  for  something  special.  But  enough  gum 
for  today,  don’t  you  think?” 

His  mother  was  pleased  with  the  cure.  With  Theodore 
present,  I explained  to  her  how  this  was  common  and  that 
there  was  no  need  for  anything  further  in  the  way  of  ad- 
monishment. Much  damage  can  be  done  to  little  people 
who  become  embarrassed.  Sometimes  they  withdraw  and 
become  fearful  to  reveal  important  things.  Embarrass- 
ment in  children  is  as  painful  as  any  physical  pain.  On  the 
way  out,  Theodore  asked,  “May  I read  some  more  ’bout 
the  weenie  cleaner?  Can  I take  the  PDR  home?” 

“Sorry,  I need  it  for  patients  later  today.  But  ask  your 
parents  to  look  it  up  on  the  Internet,  Theodore.  I think 
you’ll  find  it  there,”  I answered,  and  we  all  laughed.  For- 
tunately, there’s  still  some  magic  and  art  in  what  we  do. 


(Oppenheim  EB:  All-gummed-up  Theodorosaurus.  West  J Med  1996:  164:540) 
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Melanoma,  see  Anorectal 
Microbial  Threats,  see  Global 


Microprocessor- Assessed  Adherence  With  Once-  or  Twice-a-Day 
Dosing  With  Sulfonylurea — No  Difference  (Correspondence), 
Barb  J.  Mason,  Joy  R.  Matsuyama,  Sandra  G.  Jue.  . . (Feb)  182 
Monocytic  Ehrlichiosis  With  Adult  Respiratory  Distress  Syndrome 
in  Northern  California,  see  Human  Case  of 
Multiple  Sclerosis  Lesions,  see  Magnetic  Resonance  Imaging  of 
Mycobacterium  tuberculosis — An  Emerging  Pathogen?  (Global 

Microbial  Threats),  Philip  C.  Hopewell (Jan)  33 

Myocardial  Infarction,  see  Applying  the  Results  of  Large 
Clinical  Trials  in  the  Management  of  Acute 

N 

New  Developments  in  the  Diagnosis  and  Treatment  of  Impotence 

(Conferences  and  Reviews),  Ralph  G.  DePalma (Jan)  54 

Nitric  Oxide  in  Progression  and  Regression  of  Atherosclerosis, 
see  Role  of 

Notes  of  a Hospice  Physician — Journal  Entries  of  January  23 
and  February  2,  1994  (Lessons  From  the  Practice), 

Ira  R.  Byock (Apr)  367 

O 

Oaths,  see  Evolution  of  Form  and  Circumstance  in  Medical 
Occupational  Cumulative  Trauma  Disorder,  see  Bartender’s 
Hand — An  Unusual  Form  of 

Opisthorchis  viverrini,  see  Late  Complications  of  Infection  With 
Orf  in  Los  Angeles  County,  see  Hitman 
An  ‘Out-of-Body’  Experience  (Lessons  From  the  Practice), 

D.  Allan  MacKenzie (Mar)  279 

P 

Parenteral  Feeding  in  Clinical  Medicine?,  see  Is  There  a Role  for 
Pathogens,  see  Emerging 
Pathogens,  see  Reemerging 
Platelet  Development,  see  Thrombopoietin  and 
Pneumonia,  see  Cerebellar  Hemangioblastoma  Presenting  as 
Secondary  Erythrocytosis  and  Aspiration 


Poems: 

The  Attendant,  Karen  Keskinen (Apr)  334 

Gallium  Scan.  Stephanie  Pershing  Buehler (Mar)  227 


Preeclampsia — Still  an  Enigma,  Jennifer  Duda (Apr)  315 

Editorial,  Robert  N.  Taylor (Apr)  359 

Pregnancy,  see  Malignant  Melanoma  and 
Preserving  Our  Noble  Heritage  (Commentary), 

Jerome  P.  Kassirer (Jun)  535 

Prevention  of  Insulin-Dependent  Diabetes  Mellitus — Wishful 

Thinking,  or  Reality?  (Editorial),  Jerry  Palmer (Mar)  277 


Primary  Care  Career,  see  Factors  Associated  With  Choosing  a 
Primary  Care  Medicine,  see  Role  of  Echocardiography  in 
Primary  Care  Physicians  in  Rural  California,  1995,  see 
AIDS-Related  Experiences  of 

Progress  in  Adult  Acute  Lymphoblastic  Leukemia  (Editorial), 

Frederick  R.  Appelbaum (Feb)  180 

Prostatitis?,  see  Female  Urethral  Syndrome — A Female 
Psychiatry,  see  Epitomes 
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Public  Health  Risk  of  Emerging  and  Reemerging  Infections 

(Global  Microbial  Threats),  Merle  A.  Sande (Jan)  18 

Public  Hospitals,  see  Use  of  Risk-Adjusted  Outcome  Data  for 
Quality  Improvement  by 

Pudendal  Block,  see  Retroperitoneal  Hematoma  as  a 
Complication  of 

Pulmonary  Edema  at  a Ski  Resort,  see  High-Altitude 
Pulmonary  Hemorrhage  in  an  Adolescent  With  Henoch-Schonlein 
Purpura.  Edward  R.  Carter.  James  P.  Guevara,  Donald  R. 


Moffitt (Feb)  171 

Pulsus  Irregularis  Perpetus — 100  Years  of  Progress,  But  Many 

Issues  Still  Unresolved  (Editorial),  Fred  Morady . . . . (May)  451 


Q 

Quality  Improvement  by  Public  Hospitals,  see  Use  of  Risk-Adjusted 
Outcome  Data  for 

R 

Radiologic  Case: 

Fever,  Leukocytosis,  and  Referred  Thigh  Pain, 

Kirsti  A.  Dyer (Jan)  81 


Radiologic  Findings  of  the  Hantavirus  Pulmonary  Syndrome. 


Michael  C.  Peterson.  Bevan  V.  Bastian,  James  A. 

Tatton (Jan)  76 

A Rare  Twist  to  a Common  Problem  (Editorial), 

Lynwood  H.  Smith (Jan)  83 

Reemerging  Pathogens  (Global  Microbial  Threats), 

June  E.  Osborn (Jan)  23 

Retroperitoneal  Hematoma  as  a Complication  of  Pudendal  Block — 
Diagnosis  Made  by  Computed  Tomography.  Richard  B. 

Kurzel,  Anh  H.  Au,  Seyed  A.  Rooholamini (Jun)  523 

Retrospective  Diagnosis  of  a Fatal  Case  of  the  Hantavirus 
Pulmonary  Syndrome,  1980,  Sandra  K.  Schwarcz, 

Abigail  M.  Shefer.  Sherif  R.  Zaki (Apr)  348 

The  Right  Question  (Lessons  From  the  Practice), 

Dana  Frederick  Hoch (Jan)  85 

Risk-Adjusted  Outcome  Data  For  Quality  Improvement  by 
Public  Hospitals,  see  Use  of 
The  Road  Not  Taken  (Lessons  From  the  Practice), 

Kirsti  A.  Dyer (Apr)  369 

Role  of  Echocardiography  in  Primary  Care  Medicine — 


Controversies  in  Hypertension.  Atrial  Fibrillation,  Stroke, 
and  Endocarditis  (Topics  in  Primary  Care  Medicine), 

Thomas  M.  Amidon,  Tony  M.  Chou,  Laura  L.  Kee, 

Elyse  Foster (Mar)  269 

The  Role  of  Hyperbaric  Oxygenation  Therapy  for  Necrotizing 
Fasciitis  (Correspondence).  Michael  B.  Strauss,  Mark  M. 

Chung,  George  B.  Hart,  Phyllis  Weinstein (Apr)  363 

Response,  Gonzalo  R.  Ballon-Landa (Apr)  364 

Role  of  Nitric  Oxide  in  Progression  and  Regression  of 

Atherosclerosis.  John  P.  Cooke (May)  419 

Rontgen's  Discovery  of  X-rays,  see  Centennial  of 

S 

Ski  Resort,  see  High-Altitude  Pulmonary  Edema  at  a 
Smith,  Lloyd  Hollingsworth  Jr.  MD:  Hail  and  Farewell, 
see  To 

Snowboarding  Injuries — A Four- Year  Study  With  Comparison 
With  Alpine  Ski  Injuries,  Terence  M.  Davidson, 

Aristotelis  T.  Laliotis (Mar)  231 


Strategies  for  Preventing  Type  I Diabetes  Mellitus  (Conferences  and 


Reviews).  Charles  F.  Verge,  George  S.  Eisenbarth  . . . (Mar)  249 

Editorial,  Jerry  Palmer (Mar)  277 

Streptococcus,  see  Group  A 


Stroke,  and  Endocarditis,  see  Role  of  Echocardiography  in 
Primary  care  Medicine — Controversies  in  Hypertension , 

Atrial  Fibrillation, 

Students  Know  What  They  Are  Getting  Into?,  see  Do  Premedical 
Sulfonylurea,  see  Microprocessor-Assessed  Adherence  With  Once- 
or  Twice-a-Day  Dosing  With 

Survey  of  Illegal  Immigrants  Seen  in  an  Emergency  Department, 
Theodore  C.  Chan.  Scott  J.  Krishel,  Kenneth  J.  Bramwell, 
Richard  F.  Clark (Mar)  212 

T 

Terry  and  the  Fly  (Lessons  From  the  Practice), 

Kim  Marie  Thorburn  (May)  457 

The  Western  Journal  of  Medicine — The  Future  Is  Up  to  You 

(Editorial),  Linda  Hawes  Clever (Jun)  529 

Thigh  Pain,  see  Fever,  Leukocytosis,  and  Referred 
Thrombopoietin  and  Platelet  Development, 

Kenneth  Kaushansky  (Mar)  209 

Thrombotic  Thrombocytopenic  Purpura  Associated  With 
Histamine  H,-Receptor  Antagonist  Therapy, 

Susan  M.  Kallal,  Makau  Lee (May)  446 

Thyroid  Disease,  see  Diagnostic  Enigmas  in 

To  Lloyd  Hollingsworth  Smith  Jr,  MD:  Hail  and  Farewell 

(Editorial),  Linda  Hawes  Clever (Jun)  533 

Topics  in  Primary  Care  Medicine: 

Clinical  Breast  Examination.  William  H.  Goodson  III  . . . (Apr)  355 
Diagnostic  Enigmas  in  Thyroid  Disease.  Kenneth  A. 

Woeber (Feb)  177 

Role  of  Echocardiography  in  Primary  Care  Medicine — 

Controversies  in  Hypertension.  Atrial  Fibrillation,  Stroke, 
and  Endocarditis,  Thomas  M.  Amidon,  Tony  M.  Chou, 

Laura  L.  Kee,  Elyse  Foster (Mar)  269 


The  Toxic  Intern  Has  CEX  (Lessons  From  the  Practice), 

Frances  Spector (May)  458 

Treatment  of  a Patient  With  an  Undefined  Hypercoagulable 
State  With  Long-Term  Low-Molecular- Weight  Heparin, 

Sharon  A.  Dobie,  Allan  J.  Ellsworth,  Michael  L. 

Linenberger (Apr)  350 

Trench  Fever,  see  Bartonella  Species  Infections 
tuberculosis,  see  Myobacterium 

U 

University  of  Washington,  Seattle,  Medical  Students,  see 
Effects  of  Changes  in  the  Health  Care  System  on  the 
Career  Outlook  of 
Urethral  Syndrome,  see  Female 
Urology,  see  Epitomes 

Use  of  Risk-Adjusted  Outcome  Data  for  Quality  Improvement 
by  Public  Hospitals,  John  M.  Luce,  Gregory  D.  Thiel, 

Michael  R.  Holland,  Louise  Swig,  Susan  A.  Currin, 

Harold  S.  Luft (May)  410 

W 

Western  Journal  of  Medicine — The  Future  Is  Up  to  You,  see  The 

X 

X-rays,  see  Centennial  of  Rontgen's  Discovery  of 
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(Continued  from  Page  478) 

August  15-18 — Primary  Care  for  the  Aging  Person.  Picacho  Hotel.  Santa 
Fe.  Thurs-Sun.  Contact:  Lovelace  Health  Systems.  National  Seminar  Co- 
ordinator, 5400  Gibson  SE.  Ed  Bldg,  2nd  Floor.  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3 1 94. 

August  22-25 — Implementing  Change  in  Patient  Behavior  and  Clinical 
Practice.  Picacho  Hotel,  Santa  Fe.  Thurs-Sun.  Contact:  Lovelace  Health 
Systems.  National  Seminar  Coordinator.  5400  Gibson  SE,  Ed  Bldg.  2nd 
Floor.  Albuquerque  87108.  (505)  262-3468.  FAX  (505)  262-3194. 

September  7-8 — New  Mexico  Chapter-American  College  of  Surgeons 
Annual  Meeting.  Inn  of  the  Mountain  Gods.  Ruidoso.  Sat-Sun.  Contact: 
Catherine  Musemeche.  MD.  UNM-Division  of  Pediatric  Surgery.  221 1 
Loma  Blvd  NE,  Albuquerque  87131. 

October  3-6 — Building  “Virtual"  Integrated  Delivery  Systems:  Thriving 
in  an  Advanced  Healthcare  Market.  Pyramid  Hotel.  Albuquerque. 
Thurs-Sun.  Contact:  Lovelace  Health  Systems,  National  Seminar  Coordi- 
nator. 5400  Gibson  SE.  Ed  Bldg,  2nd  Floor.  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194. 

October  10-13 — The  Managed  Care  Tool  Box.  Pyramid  Hotel,  Albu- 
querque. Thurs-Sun.  Contact:  Lovelace  Health  Systems.  National  Seminar 
Coordinator,  5400  Gibson  SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108. 
(505)  262-3468.  FAX  (505)  262-3194. 

October  25-26 — ECG  Interpretation  for  the  Primary  Care  Physician. 

Journal  Center,  Albuquerque.  Fri-Sat.  Contact:  Megan  Slane,  Course  Co- 
ordinator, New  Mexico  Heart  Institute,  1001  Coal  Ave,  SE,  Albuquerque 
87106.  (505)  841-1000;  (800)  715-6644.  FAX  (505)  224-7085. 

February  28-March  1 — 25th  Annual  New  Mexico  Thoracic  Society  Lung 
Disease  Symposium.  Taos.  Fri-Sat.  Contact:  Billie  Dytzel,  216  Truman 
NE,  Albuquerque  87108.  (505)  265-0732;  (800)  221-LUNG.  FAX  (505) 
260-1739. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME.  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


July  13-20 — Update  in  Clinical  Microbiology  and  Immunology.  Snow 
King  Resort  at  Jackson  Hole,  Wyoming.  Sat-Sat.  25  hrs.  Contact:  UUSM. 

August  9-10 — Advanced  Obstetrical  Life  Support.  University  Park  Hotel, 
Salt  Lake  City.  24  hrs.  $450.  Contact:  UUSM. 

August  12-16 — Northwest  Neuroradiology  and  Advanced  MR  Imaging 
Course.  Pan  Pacific  Hotel,  Vancouver,  British  Columbia.  Mon-Fri.  42  hrs. 
$1,250.  Contact:  UUSM. 

September  20 — Ophthalmology:  Clinical  Faculty  Day.  Fri.  7 hrs.  $65.  Con- 
tact: UUSM. 

October  4-5 — Western  Intermountain  Neurological.  University  Park  Hotel. 
Salt  Lake  City.  Fri-Sat.  12  hrs.  $75.  Contact:  UUSM. 

(Continued  on  Page  55 1 ) 


The  July  Issue  of 

California 

Physician 

brings  you  . . . 


CMA’s  Start-up  MCO  Hits  the  Ground 
Running.  California  Advantage 
physicians  begin  seeing  HIPC  patients 
July  1 . How  will  the  new  plan  operate, 
and  where  do  you  fit  in? 

On  Medicare 's  Horizon.  HCFA 
creates  direct  contracts  between 
provider-sponsored  organizations  and 
Medicare,  expanding  physician 
opportunities  in  today’s  marketplace. 

Ten  Minutes  With  . . . Kimberly 
Yeager,  MD.  The  chief  of  DHS’s  Office 
of  Women’s  Health  describes  the 
State’s  new  effort  to  meet  women’s 
health  needs. 


and  coming  in  August... 

Special  issue  on  physicians  ’ roles  in 
violence  prevention.  Featuring: 

• Firearms  in  the  home 

• The  pros  and  cons  of  domestic 
violence  reporting  laws 

• Violence  in  the  media 


and  more  . . . 
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Manuscript  Information 

Manuscripts  should  be  sent  to  the  Editor,  Linda  Hawes  Clever,  MD. 
The  Western  Journal  of  Medicine,  221  Main  Street,  San  Francisco, 
California  94105.  Manuscripts  must  be  original,  not  previously 
published,  and  not  under  consideration  by  another  publication.  If 
preliminary  data  were  included  in  another  presentation  or  publica- 
tion, this  should  be  noted  in  the  cover  letter  and  a copy  of  that 
publication  should  be  included. 

MANUSCRIPTS  OF  THESE  LENGTHS 
WILL  BE  GIVEN  PREFERENCE 

• Articles:  2,000  words* 

• Conferences  and  Reviews:  3,000  words* 

• Alerts,  Notices,  and  Case  Reports:  1,500  words 

• Lessons  From  the  Practice:  1,000  words 

• Letter  to  the  Editor:  500  words 

*These  totals  include  references  and  the  abstract  but  not  tables. 


All  manuscripts  will  be  subject  to  peer  review. 

Letter  of  Transmittal 

All  authors  must  sign  the  letter  of  transmittal,  with  one  au- 
thor designated  as  correspondent  and  his  or  her  name,  address,  and 
telephone  number  included. 

The  order  of  authorship  is  determined  by  the  authors.  All  au- 
thors should  meet  the  basic  criteria  for  authorship  (as  stated  below). 
Because  order  of  authorship  is  assigned  in  different  ways,  its  mean- 
ing cannot  be  inferred  accurately  unless  it  is  stated  by  the  authors. 
Authors  may  wish  to  add  an  explanation  of  the  order  of  authorship 
in  a footnote.  In  deciding  on  order,  authors  should  be  aware  that 
many  journals  limit  the  number  of  authors  listed  in  the  table  of  con- 
tents and  that  the  National  Library  of  Medicine  lists  in  MEDLINE 
only  the  first  10  authors. 

A letter  of  transmittal,  except  for  one  accompanying  a manu- 
script from  US  Government  employees  whose  work  was  done  as 
part  of  their  official  duties,  must  include  a paragraph  that  transfers 
copyright:  “In  consideration  for  reviewing  and  editing  my  submis- 
sion, the  author(s)  undersigned  hereby  transfers,  assigns,  or  other- 
wise conveys  all  copyright  ownership  to  The  Western  Journal  of 
Medicine,  in  the  event  that  such  work  is  published  by  the  journal.” 

The  letter  of  transmittal  must  include  a statement  of  author  re- 
sponsibility: “I  have  participated  in  the  conception  and  design  of 
this  work  and  in  the  writing  of  the  manuscript  and  take  public  re- 
sponsibility for  it.  I have  reviewed  the  final  version  of  the  manu- 
script and  approve  it  for  publication.  I attest  to  the  validity  and 
legitimacy  of  data  in  the  manuscript  and  agree  to  be  named  as  the 
lead  author  or  coauthor  of  the  manuscript.” 

The  letter  of  transmittal  must  include  a statement  of  financial 
disclosure:  “I  warrant  that  1 have  no  financial  interest  in  the  drugs, 
devices,  or  procedures  described  in  the  enclosed  manuscript  (except 
as  disclosed  herewith).” 

Research  or  project  support  should  be  included  as  a footnote  to 
the  manuscript  or  in  the  accompanying  cover  letter. 

Manuscripts  concerned  with  experimental  investigation  on  hu- 
man subjects  must  include  in  the  text  a statement  that  all  subjects 
gave  their  informed  consent  and  that  approval  of  the  appropriate 
ethics  committee  was  obtained. 

Acknowledgments  will  be  printed  on  a select  basis — to  ac- 
knowledge those  who  contributed  to  but  were  not  involved  in  the 
writing  or  review  of  the  paper.  They  should  not  include  persons 
whose  work  on  the  manuscript  was  a pail  of  their  regular  duties. 


Preparation  of  Manuscripts 

Everything,  including  references,  tables,  figure  legends,  and 
abstracts,  must  be  double-spaced. 

The  original  manuscript  and  two  copies  should  be  submitted  on 
standard-sized  heavy  bond  paper.  Allow  a margin  of  2.5  to  4 cm  ( 1 
to  1.5  in)  on  both  sides.  Manuscripts  transmitted  by  facsimile  ma- 
chine are  not  acceptable  unless  requested  by  the  Editors. 

All  values  should  be  in  Systeme  International  (SI)  units,  with 
metric  equivalents  following  in  parentheses.  Temperature  readings 
should  be  given  in  Celsius.  Use  the  generic  name  of  drugs,  with  the 
salt  or  ester  given  when  first  used. 

Figures  (illustrations)  should  be  submitted  in  triplicate  in  black 
and  white,  unmounted  12.7  X 17.8  cm  (5X7  in)  glossy  prints, 
with  the  figure  number,  author's  name,  and  top  of  the  photo  indi- 
cated with  a label  on  the  back.  Patients  (and  relatives)  have  a right 
to  anonymity  in  published  clinical  documentation.  Details  that 
might  identify  patients  should  be  avoided  unless  essential  for  scien- 
tific purposes.  Masking  of  the  eye  region  in  photographs  of  patients 
may  be  inadequate  protection  of  anonymity.  If  identification  of  pa- 
tients is  unavoidable,  informed  consent  should  be  obtained,  and  this 
should  be  clearly  stated  in  the  article.  Changing  data  on  patients 
should  not  be  used  as  a way  of  securing  anonymity.  Figure  legends, 
to  be  typed  in  sequence  on  the  same  page,  should  be  in  complete 
sentences.  Any  figures  or  tables  previously  published  must  be  ac- 
companied by  a letter  of  permission  to  borrow  from  the  copyright 
holder  (the  previous  publisher).  The  permission  of  the  authors 
should  also  be  obtained.  The  Editors  discourage  the  use  of  bor- 
rowed figures  or  tables. 

Reprints 

A form  to  order  reprints  will  be  sent  to  the  author  when  the  arti- 
cle is  published. 

References 

All  references  should  be  cited  in  the  text  using  superscript  num- 
bers and  listed  in  their  order  of  citation.  They  should  be  pertinent  to 
the  text  and  not  simply  a listing  of  the  results  of  a computerized 
search.  They  should  be  in  WJM  style  (see  previous  copy  of  journal). 

All  references  should  be  medical,  scientific,  or  scholarly  publi- 
cations. Others — newspapers,  magazines,  etc — should  be  kept  to  a 
minimum  and  included  in  the  text. 

For  a complete  guide  to  WJM  style  for  references,  see  the  two- 
page  Instructions  for  Authors  in  a previous  issue. 


CHECKLIST 

• Original  manuscript  and  2 copies 

• Everything  including  tables  and  references  double-spaced 

• Illustrations,  black  and  white  glossy,  identified  with  lead  au- 
thor's name — 3 sets,  plus  figure  legends  that  describe  fully 
and  in  complete  sentences  what  the  figure  depicts 

• Letter  of  transmittal  that  includes  release  of  copyright, 
statement  of  conflict  of  interest,  and  authorship  responsibil- 
ity, signed  by  all  authors 

• A 200-word  abstract 

• Title  page  that  includes  current  affiliation  of  all  authors  and 
address  and  telephone  number  for  corresponding  author 

• Permission-to-borrow  letters  for  any  previously  published  il- 
lustrations or  tables 

• All  references  numbered  consecutively,  double-spaced,  in 
W\M  style,  and  cited  in  text.  No  unpublished  data  or  non- 
scientific  publications  listed  in  references  (include  in  text) 
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(Continued  from  Page  549) 

October  7-9 — Preconference  Workshop.  Mon-Wed.  $500.  Limited  to  15. 
Contact:  UUSM. 

October  10-13 — Intensive  Interactive  Head  and  Neck  Imaging.  University 
Park  Hotel,  Salt  Lake  City.  Thurs-Sun.  30  hrs.  $750.  Contact:  UUSM. 
December  6- 12 — Intensive  MR  Imaging  and  Neuroradiology.  Marriott  Ho- 
tel, Salt  Lake  City.  Fri-Thurs.  30  hrs.  $1,250.  Contact:  UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GY'N,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital.  300  N Hospital  Dr.  Price  84501.  (801 ) 637-4800. 

DM:  Dixie  Medical  Center.  544  S 400  East.  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services.  777  N 390  East.  American  Fork  84003.  (801 ) 

763-3555. 

FHP:  FHP  of  Utah.  35  W Broadway,  Salt  Lake  City  84 1 0 1 . ( 80 1 ) 355- 1 234. 

ITS:  Intermountain  Thoracic  Society.  1616  S llth  East,  Salt  Lake  City  84105. 

(801)484-4456. 

LDSH:  LDS  Hospital.  8th  Ave  and  "C”  St,  Salt  Lake  City  84143.  (801)  321-1 100. 

LRH:  Logan  Regional  Hospital.  MOON  5th  East.  Logan  84321.  (801)752-2050. 

MDH  McKay-Dee  Hospital  Center.  3939  Harrison  Blvd.  Ogden  84409.  (801 ) 625- 
2694. 

MVH:  Mountain  View  Hospital,  1000  E Highway  6,  Payson  84651 . (801 ) 465-9201 . 

OSS:  Ogden  Surgical-Medical  Society,  PO  Box  9311.  Ogden  84409. 

PCMC:  Primary  Children's  Medical  Center.  100  N Medical  Dr.  Salt  Lake  City  841 13. 

(801)  588-2000. 

PVH:  Pioneer  Valley  Hospital.  3460  S 4155  West,  West  Valley  City  84120.  (801) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons.  24  S 1100  East,  Ste  302.  Salt 

Lake  City  84102.  (801)  531-7806. 

UMIA:  Utah  Medical  Insurance  Association,  540  E 500  South,  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society.  540  E 500  South.  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 

tion. 50  N Medical  Dr.  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr.  Salt  Lake  City  84148.  (801 ) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


July  12-13 — Orthopedic  Traumatology.  Seattle.  Fri-Sat.  Contact:  UAV. 
August  1-3 — Bum  Update. Seattle.  Thurs-Sat.  Contact:  UAV. 

August  5-9 — Summer  Seminar  in  Health  Care  Ethics.  Seattle.  Tues-Fri. 
Contact:  UAV. 

August  13-16 — Trauma  Radiology.  Seattle.  Tues-Fri.  Contact:  UAV. 

August  14-17 — NW  Colon  and  Rectal  Surgeons.  Whistler.  Wed-Sat.  Con- 
tact: Swedish  Medical  Center,  (206)  386-2265. 

August  23.  Pain  Management  at  the  University  of  Washington  Seattle.  Fri. 
Contact:  UAV. 

August  23-24 — Transfusion  Medicine.  Seattle.  Fri-Sat.  Contact:  UAV. 

September  5-7 — Impact  of  Bacterial  Antibiotic  Resistance  on  Oral 
Health:  What  is  the  Relevance?  Seattle.  Thurs-Sat.  Contact:  UAV  Dept 
of  Environmental  Health.  (206)  543-1069. 

September  6-7 — Collaborative  Practice.  Seattle.  Fri-Sat.  Contact:  UAV. 

September  6-7 — Radiation  Risk  Communication.  Seattle.  Fri-Sat.  Contact: 
UAV  Dept  of  Environmental  Health,  (206)  543-1069. 

September  9-13 — 24th  Annual  Advances  in  Family  Practice.  Seattle.  Mon- 
Fri.  Contact:  UAV. 

September  18 — Random  Acts  in  Geriatrics.  Seattle.  Wed.  Contact:  Provi- 
dence/Seattle Medical  Center,  (206)  320-2552. 

September  19 — Diagnosis  and  Treatment  of  Peripheral  Vascular  Disease. 

Everett.  Thurs.  Contact:  Providence  General  Medical  Center,  (206)  26 1 - 
3690. 

September  20 — Cardiovascular  Risk  Factors.  Seattle.  Fri.  Contact:  Virginia 
Mason.  (206)  223-6898. 

September  20-22 — Pacific  NW  Diagnostic  Ultrasound.  Seattle.  Fri-Sun. 
Contact:  Swedish  Medical  Center,  (206)  386-2265 

September  24 — Low-Molecular-Weight  Heparin.  Seattle.  Tues.  Contact: 
Swedish  Medical  Center.  (206)  386-2265. 

September  24 — Washington’s  Children  Health  Policy  Conference.  Seattle. 
Tues.  Contact:  Children's  Continuing  Medical  Education,  (206)526-2501. 

September  25 — MHTRP — Fall  Conference.  Seattle.  Wed.  Contact:  Chil- 
dren's Continuing  Medical  Education,  (206)  526-2501. 

September  25-27 — Evaluation  of  Permanent  Impairment  Yakima  and 
Everett.  Wed-Fri.  Contact:  UAV  Dept  of  Environmental  Health,  (206)  543- 
1069. 

September  26-28 — Surgery  Update — Harkins  Society  Annual  Straus 
Lecture.  Seattle.  Thurs-Sat.  Contact:  UAV. 

September  27-28 — ACLS.  Seattle.  Fri-Sat.  Contact:  Swedish  MedicalCenter, 
(206)  386-2265. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Dept, 
of  Pathology,  Harborview  Medical  Center.  325  Ninth  Ave.  Seattle.  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education,  705  S Ninth. 
No.  203.  Tacoma.  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine.  Div.  of 
CME.  SC-50,  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.  (206)  340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033 
Sixth  Ave.  Ste  1 100,  Seattle.  WA  98121 . (206)  441-9762. 
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In  Memoriam 


California  Medical  Association 

Anderson,  Bruce,  Oakland.  Died  Jan  24, 
1996,  aged  82.  Graduate  of  Stanford  University 
School  of  Medicine,  Stanford,  California,  1938. 
Licensed  in  California  in  1938.  Dr  Anderson  was 
a member  of  the  Alameda-Contra  Costa  Medical 
Association. 

?4 

Borhani,  Nemat  O.,  Carnelian  Bay.  Died 
Apr  29,  1996.  aged  70.  Graduate  of  Teheran 
University  School  of  Medicine,  1949.  Licensed 
in  California  in  1960.  Dr  Borhani  was  a member 
of  the  Yolo  County  Medical  Society. 

;a- 


Borucki,  David  T.,  Monterey.  Died  May  7. 
1996,  aged  67.  Graduate  of  Loyola  University 
Stritch  School  of  Medicine.  Maywood.  Illinois, 
1954.  Licensed  in  California  in  1961.  Dr  Borucki 
was  a member  of  the  Monterey  County  Medical 
Society. 

n 

Crockett,  Hvrum  C.,  Hayward.  Died  Mar 
5,  1996,  aged  92.  Graduate  of  University  of 
Pennsylvania  School  of  Medicine,  Philadelphia, 
1930.  Licensed  in  California  in  1930.  Dr 
Crockett  was  a member  of  the  Alameda-Contra 
Costa  Medical  Association. 

f4 


Davis,  Colbert  S.,  Walnut  Creek.  Died  May 
15,  1996,  aged  82.  Graduate  of  Meharry  Medical 
College,  Nashville,  Tennessee.  1943.  Licensed  in 
California  in  1958.  Dr  Meharry  was  a member  of 
the  Alameda-Contra  Costa  Medical  Association. 

f*. 


Fadem,  Robert  S.,  San  Diego.  Died  Dec  23, 
1995,  aged  73.  Graduate  of  Washington 
University  School  of  Medicine,  St  Louis, 
Missouri.  1947.  Licensed  in  California  in  1948. 
Dr  Fadem  was  a member  of  the  San  Diego 
County  Medical  Society. 

ja- 


Franklin,  Roy  W.,  Jr,  San  Bernardino. 
Died  Apr  10,  1996,  aged  54.  Graduate  of 
University  of  Texas  Medical  Branch,  Galveston, 
1966.  Licensed  in  California  in  1969.  Dr 
Franklin  was  a member  of  the  San  Bernardino 
County  Medical  Society. 

Friedman,  Gerald  D„  Richmond.  Died 
Apr  30.  1996.  aged  70.  Graduate  of  University 
of  Geneva,  Switzerland,  1953.  Licensed  in  Cali- 
fornia in  1955.  Dr  Friedman  was  a member  of  the 
Alameda-Contra  Costa  Medical  Association. 


Fujimoto,  Ronald  K.,  Martinez.  Died  Apr 
17,  1996,  aged  59.  Graduate  of  Northwestern 
University  Medical  School,  Chicago,  Illinois, 
1963.  Licensed  in  California  in  1966.  Dr 
Fujimoto  was  a member  of  the  Alameda-Contra 
Costa  Medical  Association. 


Hanfling,  Stanley  M.,  San  Mateo.  Died 
May  11.  1996.  aged  65.  Graduate  of  Cornell 
University  Medical  College,  New  York,  New 
York,  1955.  Licensed  in  California  in  1960.  Dr 
Hanfling  was  a member  of  the  San  Mateo 
County  Medical  Association. 


Hardegen,  Gary  L.,  Anaheim.  Died  Dec  8, 
1995.  aged  48.  Graduate  of  University  of 
Maryland  School  of  Medicine.  Baltimore.  1974. 
Licensed  in  California  in  1979.  Dr  Hardegen  was 
a member  of  the  Orange  County  Medical 
Association. 


?*• 


Hulme,  Russell  L„  Los  Gatos.  Died  Feb 
20,  1996,  aged  70.  Graduate  of  University  of 
Utah  School  of  Medicine,  Salt  Lake  City.  1952. 
Licensed  in  California  in  1954.  Dr  Hulme  was  a 
member  of  the  Santa  Clara  County  Medical 
Association. 


fA 


Humphreys,  C.  Fillmore,  Berkeley.  Died 
Apr  23,  1996,  aged  72.  Graduate  of  Washington 
University  School  of  Medicine,  St  Louis, 
Missouri,  1953.  Licensed  in  California  in  1953. 
Dr  Humphreys  was  a member  of  the  Alameda- 
Contra  Costa  Medical  Association. 


?4 


Miano,  Benedict  D.  A.,  San  Bernardino. 
Died  Feb  25,  1996,  aged  88.  Graduate  of 
Creighton  University  School  of  Medicine. 
Omaha,  Nebraska.  1935.  Licensed  in  California 
in  1936.  Dr  Miano  was  a member  of  the  San 
Bernardino  County  Medical  Society. 


*4 


O'Brien,  Thomas  Francis,  Blythe.  Died 
Feb  15,  1996,  aged  68.  Graduate  of  Georgetown 
University  School  of  Medicine,  Washington, 
DC,  1956.  Licensed  in  California  in  1958.  Dr 
O'Brien  was  a member  of  the  Riverside  County 
Medical  Association. 


tA 


Pallais,  Armando  R.,  Oxnard.  Died  Dec 
10,  1995,  aged  79.  Graduate  of  University  of 
Southern  California  School  of  Medicine,  1943. 
Licensed  in  California  in  1943.  Dr  Pallais  was  a 
member  of  the  Ventura  County  Medical  Society. 


Queary,  Charles  H„  Jr,  St  Helena.  Died 
Apr  13,  1996,  aged  75.  Graduate  of  University  of 
Colorado  School  of  Medicine,  Denver,  1944. 
Licensed  in  California  in  1949.  Dr  Queary  was  a 
member  of  the  Napa  County  Medical  Society. 

r* 

Saran,  Richard,  Napa.  Died  Feb  25,  1996, 
aged  73.  Graduate  of  University  of  Michigan 
School  of  Medicine,  Ann  Arbor,  1954.  Licensed 
in  California  in  1973.  Dr  Saran  was  a member  of 
the  Napa  County  Medical  Society. 

.'A 

Smart,  Bret,  Oakland.  Died  Jan  11,  1996, 
aged  86.  Graduate  of  University  of  California, 
San  Francisco,  School  of  Medicine,  1935. 
Licensed  in  California  in  1935.  Dr  Smart  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Association. 

tA 


Smith,  Sam  W.,  Lemon  Grove.  Died  May  2, 
1996.  aged  63.  Graduate  of  University  of  Kansas 
School  of  Medicine.  Lawrence,  1959.  Licensed 
in  California  in  1970.  Dr  Smith  was  a member  of 
the  San  Diego  County  Medical  Society. 

tA 


Tessa,  Clement  D.,  North  Hollywood.  Died 
Jan  14,  1996.  aged  72.  Graduate  of  University  of 
California.  Irvine,  1962.  Licensed  in  California 
in  1975.  Dr  Tessa  was  a member  of  the  Forty- 
First  Medical  Society. 


Denver  Medical  Society 

Rest,  Arthur  C.,  Denver.  Died  Mar  22, 
1996,  aged  92.  Graduate  of  University  of 
Illinois,  Chicago,  1928.  Licensed  in  Colorado  in 
1937.  Dr  Rest  was  a member  of  the  Denver 
Medical  Society. 


New  Mexico  Medical  Society 

Bronitsky,  Jacob,  Albuquerque.  Died  Apr 
12,  1996.  aged  88.  Graduate  of  University  of 
Vienna,  1935.  Licensed  in  New  Mexico  in  1966. 
Dr  Bronitsky  was  a member  of  the  Greater 
Albuquerque  Medical  Association. 

£A 

McIntire,  Robert  W„  Carlsbad.  Died  Apr 
1996,  aged  78.  Graduate  of  University  of 
Kansas  School  of  Medicine,  Kansas  City,  1943. 
Licensed  in  New  Mexico  in  1946.  Dr  McIntire 
was  a member  of  the  Eddy  County  Medical 
Society. 


Wyoming  Medical  Society 

Volk,  Joseph  R.,  Died  Feb  12,  1996,  aged 
75.  Graduate  of  University  of  Nebraska  College 
of  Medicine,  Omaha,  1952.  Licensed  in 
Wyoming  in  1952.  Dr  Volk  was  a member  of  the 
Goshen  County  Medical  Society. 
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PHYSICIANS  WANTED 


PRIMARY  CARE  PHYSICIAN,  EAST  TENNESSEE 
OPPORTUNITIES.  Outstanding  practice  opportunities 
offering  guaranteed  income  and  excellent  benefit 
packages  are  available  in  existing  Family  and  Internal 
Medicine  practices.  The  Fort  Sanders  Health  System 
serves  a rapidly  growing  population  of  1 .2  million  peo- 
ple. This  beautiful  area  in  the  foothills  of  the  Great 
Smoky  Mountains  National  Park  is  known  for  its  lower 
cost  of  living,  including  extremely  affordable  real  es- 
tate. For  more  information,  please  send  CV  or  call: 
(310)  826-5487  or  FAX  (310)  820-8556. 


FAMILY  PRACTICE  PHYSICIAN-NO.  CALIFORNIA. 

*F/T  Pos.  in  Native  American  ambulatory  care  clinic  in 
Willows,  CA.  Salaried  w/exc.  benefits.  M-F,  no 
eve/wknd  call.  Located  in  the  Sacramento  Valley  of- 
fering a multitude  of  recreation  activities  w/easy  ac- 
cess to  major  metropolitan  areas.  Also,  *P/T  pos. 
available  in  Williams,  CA.  Current  CA  & DEA  lie.  req. 
EOE.  Send  resume  to  Diane,  No.  Valley  Indian  Health, 
414  N.  Plumas  St.,  Willows,  CA  95988,  (916)  934-9293 
Fax:  (916)  934-2204.  Open  until  filled. 

URGENT  CARE  POSITION-CENTRAL  COASTAL 
CALIFORNIA.  Half-time/full-time  position  with  pre- 
mier multispeciality  group  in  Santa  Cruz.  Track  to  full 
partnership.  FP/EM  board  certified/prepared  required. 
Send  CV  and  three  references  with  phone  numbers  to: 
President/CEO,  Santa  Cruz  Medical  Clinic,  2025  Soquel 
Avenue,  Santa  Cruz,  CA  95062. 

OREGON  AND  THE  NORTHWEST.  Urban,  suburban, 
rural  locations;  variety  of  practice  arrangements;  all 
specialties.  Placement  professionals  for  18  yrs.  Oberto 
& Associates,  920  Pinecrest  Terr,  Ashland,  OR  97520. 
(800)  482-6656;  FAX  (503)  482-4951.  No  J-1  Opp. 


FAX 

your  ad  copy  to 
WJM  Classifieds 
(41  5)  882-3379 


pacific  northwest 


Placement  specialists  serving  Northern  Cali- 
fornia, Oregon,  Washington.  City  or  rural, 
group  or  solo.  Internal  Medicine,  Family 
Practice,  OB/GYN,  Pediatrics,  and  all  other 
specialties.  No  J-1  positions. 

Barbara  Stoefen,  President,  THE  O’KANE  GROUP 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 
(800)  451-0700  • FAX  (541)  389-5134 
E-mail:  stoefen@empnet-com 


MEDICAL  DIRECTOR.  Wisconsin-based,  not-for-profit, 
staff-model  HMO  is  presently  seeking  a Medical 
Director.  Board  certification  in  a primary  care  field 
with  a minimum  of  five  years  in  practice  is  required. 
Demonstrated  leadership  experience  a plus,  with 
managed-care  experience  desirable.  Thirty-physician 
primary  care  group  located  in  a city  of  60,000  in  west- 
central  Wisconsin  within  90  minutes  of  Minneapolis/ 
St.  Paul.  Competitive  salary  and  excellent  fringe  pack- 
age. For  more  information,  please  contact  Joanne 
Rafferty,  General  Manager,  Group  Health  Cooperative, 
PO  Box  3217,  Eau  Claire,  Wl  54702-3217.  Call  (715) 
836-8552. 

CALIFORNIA-EMERGENCY  MEDICINE/FAMILY  PRAC- 
TICE. California  Emergency  Physicians  Medical  Group  is 
a partnership  of  Emergency  Medicine  and  ambulatory 
care  specialists  contracting  with  over  30  Emergency 
Departments  and  10  ambulatory  care  centers  in  north- 
ern, central,  and  southern  California.  We  are  seeking 
BC/BP  Emergency  Medicine  and  Family  Practice  physi- 
cians. We  offer  attractive  compensation,  ownership, 
health,  disability,  and  retirement  benefits.  Send  your  CV 
or  contact  John  Gravette,  CEP,  2101  Webster  St,  Ste 
1050,  Oakland,  CA  94612.  800)  842-2619. 


PHYSICIANS  WANTED 


We  Invite 
Comparison! 

The  continued  growth  of  our  patient  population, 
now  105,000,  has  created  a need  for  an  addi- 
tional BC/BE  physician  in  each  of  the  following 
specialties: 

• FAMILY  PRACTICE 

• ORTHOPEDIC  SURGERY 

• PEDIATRICS 
. OB/GYN 

These  excellent  private  practice  opportunities  of- 
fer guaranteed  net  income  while  you  build  your 
practice,  a genuine  need  for  your  services,  and 
complete  medical  staff  support.  112-bed  full- 
service  hospital,  very  well  equipped,  excellent 
ancillary  services,  and  quality  patient  care. 

Tulare  is  a small  city  in  central  California  near 
Sequoia  National  Park — large  enough  to  have 
the  conveniences  you  expect.  Beautiful  homes, 
close  to  office  and  hospital,  are  affordably 
priced.  The  lifestyle  is  family  oriented,  with  good 
schools,  many  community  activities,  and  abun- 
dant year-round  outdoor  recreation.  The  loca- 
tion provides  easy  access  to  all  California  major 
metropolitan  areas  and  attractions. 

• For  details,  please  send  CV  or  call: 

Tulare  District  Hospital 
Physician  Recruiting  Office 
PO  Box  90112 

Los  Angeles,  CA  90009  • 

(800)  500-3186 

Fax  (310)  216-7364  • 


PRIMARY  CARE  INTERNIST-THE  EVERETT  CLINIC,  a 

135-physician  multispecialty  group,  is  seeking  BC/BE 
internist  to  associate  with  17-person  department. 
Position  located  at  a new  satellite  office.  The  main 
clinic  is  25  miles  north  of  Seattle  and  has  5 rapidly  ex- 
panding satellite  offices.  Opportunity  for  exceptional 
personal/professional  lifestyle.  Position  offers  compet- 
itive salary  with  excellent  benefits.  Available  October 
1996.  Send  CV  to  J.G.  Finley,  MD,  The  Everett  Clinic, 
3901  Hoyt  Avenue,  Everett,  WA  98201. 

WESTERN  STATES:  Physicians  needed  in  rural  ID,  MT, 
ND,  WA.  General  surgeons  needed  in  NM  and  ND. 
Beautiful  areas,  excellent  income,  and  benefits. 
Quality  living  and  quality  medicine.  Call  or  Send  CV: 
FHS,  4656  Utah,  Butte,  MT  59701.  (800)  241-8660. 

URGENT  CARE— MODESTO,  CA:  Immediate  opening 
for  Urgent  Care  Physicians  w/background  in  Fam  Pract 
or  Emer  Medicine.  Full-time  position  in  busy  urgent 
care  center.  Incentive  compensation,  paid  malpractice, 
partnership  opportunity.  Send  CV  to  Chase  Dennis 
Medical  Group,  1600  S.  Main  St,  #318,  Walnut  Creek, 
CA  94596,  FAX  (510)934-9179  or  call  (510)  934-8900. 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 

(800)  323-1732 
(503)  382-1732 


556  W|M,  |une  1 996—' Vo  I 1 64,  No.  6 


PHYSICIANS  WANTED 

MEDICAL  DIRECTOR 

Rocky  Mountain  state  with  pristine  lakes  and 
space  to  "breathe"  is  the  spectacular  scene  of  this 
physician  executive  opportunity  for  an  experi- 
enced BC  Family  Physician  or  Internist.  The  area 
is  known  for  its  friendliness,  memorable  land- 
scapes, and  year-round  recreation.  The  successful 
candidate  will  bea  skilled  communicator,  leader, 
strategic  thinker,  and  negotiator.  This  entrepre- 
neurial Medical  Director  with  corporate  vision 
and  proven  management  skill  will  be  called  upon 
to  assist  in  the  leadership  of  an  organization  that 
has  continued  to  experience  significant  yearly 
growth.  Responsibilities  will  include  provider  re- 
lations, managed  care,  policy  development,  sales, 
and  marketing. 

To  learn  more  about  this  opportunity, 

call  Jackie  Laske  at  (800)  243-4353. 


WESTERN  STATES'  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  various 
specialties.  Both  permanent  and  locum  tenens.  Send 
CV  to: 

Western  States  Physician  Services 
4975  E Butler,  #133,  Fresno,  CA  93727 
Call  (800)  873-0786;  FAX  (209)  252-3085 


CENTRAL  CA:  5-surgeon  group  seeks  MD  for  diverse 
General,  Vascular,  and  Thoracic  Surgery  private  prac- 
tice. Family-oriented  rural  community.  Easy  access  to 
Yosemite,  Sequoia,  L.A.,  and  S.F.  Early  Partnership. 
BC/BE  only.  FAX  CV  to  (209)  585-2150,  Attn:  Susan,  or 
write  to  Kings  Surgical  Specialist,  470  N.  Greenfield, 
Suite  37,  Hanford,  CA.  93230.  (209)  585-2100. 

ALASKA-EXCITING  OPPORTUNITY.  State  of  the  art  VA 
Medical  and  Regional  office  center  is  seeking  BC/BE 
General  Internists  for  its  flourishing  primary  care  pro- 
gram. Excellent  opportunity  to  enjoy  a practice  style  in 
which  you  follow  your  panel  of  patients  throughout  the 
continuum  of  care.  Subspecialists  with  primary  care  ori- 
entation are  also  encouraged  to  apply.  Why  worry  about 
DRGs,  RBRVs,  HMOs,  and  third-party  payers  when  you 
can  spend  more  time  with  your  family,  earn  excellent 
salary/benefits,  and  work  predictable  hours  without  the 
administrative  burdens  of  private  practice?  Anchorage  is 
a cosmopolitan  center  within  pristine  wilderness  which 
offers  boundless  recreational  opportunities.  No  state  in- 
come tax,  plus  tax-free  COLA  salary  supplement  (COLA 
may  be  subject  to  change).  Travel/relocation  expenses 
offered.  Note:  U.S.  Citizenship  is  a condition  of  employ- 
ment. Send  CV  with  letter  of  interest  to  Marjorie 
Aldridge  (05),  VA  Medical  and  Regional  Office  Center, 
2925  Debarr  Road,  Anchorage,  AK  99508.  Position  sub- 
ject to  drug  testing.  Department  of  Veterans  Affairs  is  an 
Equal  Opportunity  Employer. 


Since  1979 
the 

lr»f  rim 

P H Y S I C I A N S. 

Locum  Tenens  Network  has  been  taking  the 
hassles  of  the  paperwork  and  overhead  out  of  prac- 
ticing medicine.  Practice  near  home  or  travel  the 
country.  We  will  coordinate  all  your  travel  details 
and  provide  you  with  the  best  occurrence  malprac- 
tice policy  available.  Explore  a partnership  with  In- 
terim Physicians  and  open  new  horizons  for  your 
future. 

Call  today!  (800)  333-7828 


PHYSICIANS  WANTED 


COLORADO  OPPORTUNITY-NEW  START  UP!  Emer- 
gency Medicine  Director  and  Staff  (Full-Time  and 
Part-Time)  opportunities  exist  in  Trinidad,  Colorado. 
Contract  Physicians  are  offered  competitive  remuner- 
ation, occurrence  malpractice  insurance,  and  flexible 
scheduling.  Medical  Directors  also  receive  a compre- 
hensive benefits  package  and  administrative  stipend. 
Additional  Full-Time  and  Part-Time  Emergency 
Medicine  opportunities  are  available  in  Lamar, 
Colorado.  For  more  information,  please  call  Tina 
Ledbetter  at  800-325-2716  or  FAX  your  CV  to  Tina’s 
attention  at  314-919-8920. 


. ORTHOPAEDIC  . 
SURGEONS 
AND 

HAND  SPECIALISTS 


Currently  seeking  California-licensed  BC 
physicians  to  perform  workers’  compen- 
sation/independent medical/qualiiied 
medical/agreed  medical  and  possible 
treatment  examinations. 

We  have  several  locations  in  California. 
We  offer  the  following:  full-time  or  part- 
time.  Subspecialty  a plus.  Excellent 
growth  potential. 


Please  FAX  CV  to  (209)  435-5583 
or  call  (209)  435-5581 
■ Ask  for  Shirlee  ■ 


INTERNAL  MEDICINE  AND  SUBSPECIALTY  POSITIONS 
IN  PRIVATE  PRACTICE.  BC/BE  Internists  with  or  without 
subspecialty  (including  Endocrinology,  Gastroenterology, 
Pulmonology,  Rheumatology,  Infectious  Disease,  and 
Neurology)  to  immediately  join  physician-owned,  busy 
and  expanding,  multispecialty  group  practice  in  south- 
ern California.  Excellent  salary  plus  comprehensive 
benefits  package  including  professional  liability,  paid 
CME,  LTD,  health,  dental  and  life  insurance,  410(k),  and 
vacation.  Our  physicians  enjoy  a quality  lifestyle  in  a 
majestic  desert  setting  just  45  minutes  from  mountains 
and  2 hours  or  less  from  beaches.  We  invite  you  to  visit 
our  Web  Page  at:  http://heartinstitute.com/hid  or  email: 
hidpaf@aol.com.  Contact  Patricia  Freiley  at  1-800- 
243-8443,  Fax  619/346-0768,  or  mail  CV  to  Heart 
Institute  of  the  Desert,  39-600  Bob  Hope  drive,  Rancho 
Mirage,  CA  92270. 

ORANGE  COUNTY,  CA:  Full-time  or  part-time  position 
available  for  second  physician;  double  coverage  only  in 
busy  Northern  Orange  County  base  station  hospital. 
Contact:  Dan  Abbott,  M.D.  (714)  650-4156. 


DEADLINE 

for  July  Classifieds  is 
Friday,  July  19,  1996 

Phone:  (415)  882-3376 
FAX:  (415)  882-3379 


PHYSICIANS  WANTED 


SOUTHEAST  ALASKA 

Busy  4-person  family  practice  clinic 
seeking  5th  doctor. 

University  of  Washington-affiliated.  Looking  for 
BE/BC  family  practice  physician  interested  in 
providing  excellent  medical  care  and  teaching 
WAMI  program  medical  students/residents. 
Accredited  hospital  in  beautiful  southeast 
Alaska.  Fee-for-service  practice  with  sensible 
patient  load.  Comprehensive  benefits.  Neg- 
otiable salary.  Stable  community  with  wide  vari- 
ety of  activities  and  opportunities  located  on 
Inland  Passage.  Send  CV  to  Bill  Henrickson, 
MD,  Ketchikan  Medical  Clinic,  3612  Tongass 
Avenue,  Ketchikan,  AK  99901;  or  call  (907)  225- 
5144.  Fax  (907)  247-0920.  Not  J-1  position. 


SPLASH  !!! 


MAUI!  OCCUPATIONAL  MED  S120+S30K  Bonus-hr.  OAHU/KONA! 
FamPrac-opt  OB.  PHOENIX,  AZ!  Neuro,  Orthopod,  Surg  & Derm. 
$125K-$200K  Guar.,  Incentives,  Benefits,  Shared  Call.  Not  J-1  pos. 
Oahu  PH:  808/947-9815.  CVs: 

LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H 
Honolulu,  HI  96815-1229. 

Cal  I Pat  Lam,  1 1 : 3 0 am-1 0 pm  P ST:  1 - 800-258- 4526 


SANTA  FE,  SANTA  FE.  3 FP’s  need  board-certified 
Family  Practitioner  to  join  women's  health  practice. 
Obstetrics  preferred.  Innovative  practice  with  interest 
in  traditional  and  alternative  therapies.  Job  sharing 
OK.  Call  (505)  983-3837,  Fax  (505)  820-2733. 

NEVADA:  Assistant/Associate  Professor  of  Family 
Medicine  and  Student  Health  Physician,  University  of 
Nevada  School  of  Medicine,  Department  of  Family  and 
Community  Medicine,  non-tenure  track.  Half  time 
spent  teaching  and  supervising  residents  and  third 
year  medical  students  and  providing  care  in  the  de- 
partment. The  remainder  providing  direct  patient  care 
and  physician  services  at  the  UNR  Student  Health 
Center.  Requires:  BC/BE  family  physician;  competence 
in  obstetrics;  Nevada  licensure;  qualify  for  malpractice 
insurance  coverage.  Interest  in  sports  medicine  pre- 
ferred. Submit  letter  of  application,  curriculum  vitae, 
and  names  of  four  references  to:  George  Hess,  M.D., 
Professor  and  Chairman,  Family  and  Community 
Medicine/316,  Reno,  NV  89557.  Application  review  be- 
gins July  15,  1996,  and  continues  until  position  filled. 
Available  August  15, 1996.  AA/EOE. 

FULL-SCOPE  FAMILY  PHYSICIAN  needed  at  La  Clinica 
de  la  Raza,  a progressive  non-profit  community  health 
center  in  the  San  Francisco  Bay  Area.  Current  California 
license,  family  practice,  BC/BE,  current  DEA.  Bilingual 
English/Spanish  or  Cantonese  preferred.  Salary  with  ex- 
tra pay  for  hospital  work.  Excellent  fringe  benefits. 
Opened  until  filled.  Send  CV  to:  Patricia  Royball, 
Personnel  Manager,  La  Clinica  de  la  Raza,  1515 
Fruitvale,  Oakland,  CA  94601.  (510)  535-4090.  EOE. 

MAYBE  THERE'S  MORE  THAN  THE  DAILY  DRIVE  TO 
AND  FROM  THE  OFFICE!  Give  yourself  the  financial 
freedom  to  practice  medicine  the  way  you  want! 
Consider  an  exciting  distributorship  opportunity  with 
new  satellite  television  network,  specializing  in  self- 
improvement  programming.  It  can  be  done  without 
disturbing  your  current  practice  and  has  high  income 
potential.  For  more  information  on  where  to  attend  a 
free  business  briefing,  call  Fares  Arguello,  MD,  at  (801) 
484-6686. 


CALIF 

& 

OCC  MED,  OB/GYN, 
PRIMARY  CARE 

Marks  Medical  Placements 

2 1 70  Century  Park  East  #806 

WEST 

Los  Angeles,  CA  90067 

STATES 

Call  (3  1 0)  556-2  1 26 
or  (800)  665-21 26 
FAX  (31 0)  556-1604 
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PHYSICIANS  WANTED 


CONTINUING  MEDICAL  EDUCATION 
1996-in  Hawaii 


Oct.  15-18 

UPDATE  ON  CURRENT  TREATMENTS 
IN  CLINICAL  MEDICINE 

Oct.  15-18 

PEDIATRICS  FOR  THE  PRACTITIONER 

Oct.  21-24 

PRIMARY  CARE  1996 

Sponsored  by  Saint  Luke's  Hospital  of  Kansas  City 
Children's  Mercy  Hospital  of  Kansas  City 

Nationally  known  clinical  faculty 
Call  (816)932-2220  for  more  information. 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and  Southwest 
Washington,  has  full-time  and 
part-rime  opportunities  in  general  fam- 
ily practice  for  BC/BE  Family 
Physicians  in  Salem,  OR  and 
Longview,  WA  and  Internists  in 
Salem,  OR.  Our  program  offers  a 
professionally  stimulating  environ- 
ment, a quality  lifestyle  in  the 
Pacific  Northwest  and  a competitive 
salary/benefits  package.  Forward 
inquiry  and  C.V.  to:  W.J. 
Weiland,  M.D.,  Regional  Medical 
Director,  NORTHWEST  PER- 
MANENTE, P.C.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 
Physicians  and  Surgeons 


m 

Health 

Services 


St  Elizabeth 

Health  Center 


Generalist, Obstetrics/Gynecology, Ob/Gyn  Depart- 
ment. The  Ob/Gyn  Department  of  St.  Elizabeth 
Health  Center,  a major  teaching  affiliate  of  the 
Northeastern  Ohio  Universities  College  of  Medicine, 
is  seeking  a full-time  clinical  faculty  member.  Desire 
a board-certified  generalist  interested  in  teaching 
and  supervising  residents  and  medical  students,  as 
well  as  participating  in  direct  patient  care  in  ambu- 
latory and  hospital  settings.  The  community  offers  a 
strong  housing  market,  excellent  educational  re- 
sources, and  abundant  recreational  facilities.  Please 
send  C V to:  Charles  Kelades,  R.N.,  M.S.N.  Physicians 
Services,  St.  Elizabeth  Health  Center.  1044  Belmont 
Avenue,  Youngstown,  Ohio  44501. 


PHYSICIANS  WANTED 


FIVE-PERSON  GROUP  IN  BEAUTIFUL  NORTH  LAKE 
TAHOE,  California  is  seeking  a Board-Certified  IM/FP 
to  join  our  practice.  Enjoy  quality  living  in  our  moun- 
tain community!  Send  C V to:  Truckee  Tahoe  Medical 
Group,  P0  Box  68,  Truckee,  CA  96160. 


Central  Alabama  Practice  Opportunity 
GP  or  FP  and  IM 


Bibb  Medical  Associates,  a nine-physician  primary 
care  group,  located  in  a community  of  6,000  with  a 
service  area  of  20,000.  Thirty  minutes  from  the  Uni- 
versity of  Alabama  in  Tuscaloosa  and  45  minutes 
from  Birmingham.  Openings  in  both  a traditional  of- 
fice-based practice  and  in  a hopital-based  walk-in 
clinic.  Competitive  salary  and  full  benefits,  including 
paid  vacation.  CME  allowance,  and  paid  malpractice. 

Please  call  Cathy  Roberts  at  (205)  925-3434 


Lifestyle  Is  Everything! 

Offering  the  best  lifestyle  and  practice 
opportunities  in  the  Sunbelt  from  California 
to  Florida.  We  have  orthopedic  surgery,  der- 
matology, urology,  cardiology,  hematolo- 
gy/oncology and  primary  care  positions  for 
BC  MDs  and  DOs.  Competitive  salaries, 
attractive  benefits,  and  potential  growth. 
Call  us  or  FAX  CV  today! 

Catalina  Professional  Recruiters 
Tucson:  (800)  658-9166 ; FAX  (520)  733-4678. 
Phoenix : (800)  657-0354 ; FAX  (602)  331-1933. 


Primary 

H&altH 


Primary  Health,  Inc  is  a progressive,  physician 
run  primary  group  located  in  beautiful,  un- 
spoiled Idaho!  We  are  currently  hiring  in  Boise 
and  the  surrounding  areas  for: 

• Immediate  Care 

• Family  Practice 

• Internal  Medicine 

Contact  Becky  Baldwin  at  (800)  688-5008  or 
mail  cover  letter  and  CV  to:  Primary  Health, 
Inc.,  727  E Riverpark,  Ln,  Ste  100,  Boise,  ID 
83706.  FAX  (208)  344-4262. 


POSITIONS  WANTED 


PRIMARY  CARE  PHYSICIAN.  Available  part-time,  per 
diem,  or  locum  tenens;  would  consider  full-time  in 
coastal  area.  Fully  residency-trained,  board  certified, 
years  of  experience  including  Internal  Medicine, 
Urgent  Care,  Workers'  Compensation,  and  basic 
Pediatrics.  Licensed  in  all  western  states  and  Hawaii. 
Respected,  credentialed,  published,  personable.  Send 
inquiries  and  practice  description  in  confidence  to: 
Box  307,  The  Western  Journal  of  Medicine,  P0  Box 
7602,  San  Francisco,  CA  94120-7602. 

PHYSICIAN  ASSISTANT  seeks  F/T  position  in  outpt.  FP  or 
IM  near  large  metro  area.  No  peds.  under  5 or  California. 
Mature  Duke  grad.,  13  yrs.  exp.  Call  Doug  Stackhouse, 
(303)  394-4740,  day/eve  for  CV  and  references. 

NEUROSURGEON:  Available  full-time.  Broad  spec- 
trum experiences  in  general  neurosurgery.  Prefer  hos- 
pital-based practice.  Certified  by  ABNS  within  last  ten 
years.  Personable  and  willing  to  cope  with  managed 
care  trend.  Reply  to:  Box  314,  The  Western  Journal  of 
Medicine,  P0  Box  7602,  San  Francisco,  CA  94120- 
7602. 


SUPPORT  STAFF 


CALIFORNIA  • W ESTERN  STAT  ES 


PHYSICIAN  ASSISTANTS 
NURSE  PRACTITIONERS 

PERMANENT  PLACEMENT 
LOCUM  TENENS 

Superior  Results  & Expertise  from  the  West’s 
leading  placement  service  of  NP’s  and  PA's. 


WPR 


Heidi  Bourne,  RN,  Director 
Western  Practitioner  Resources 
V P.O.Box  854 

/ Areata,  CA  95518 

(800)  345-5859 
E-Mail:  WPResource@aol.com 


BOARD  REVIEW 


PASSING 

The  Board  of  Internal  Medicine 
In  More  Than  One  Way 

FIRST:  Read  our  Medical  Newsletters  “How  to 
Pass  Board  of  Internal  Medicine.”  For  a free 
first  copy  (20  pages),  send  $5  to  cover  postage 
and  handling. 

SECOND:  Attend  our  Board  Review  Course, 

June  27-30, 1996,  at  Sheraton  Meadowlands 
Hotel,  E Rutherford,  NJ. 

THIRD:  Attend  our  one-day  Slide  Show,  to  be 
held  during  August  1996,  at  four  different  loca- 
tions around  the  country. 

Medical  Newsletter 
389  East  Mount  Pleasant  Ave 
Livingston,  NJ  07039 
(201)  673-4410  (daytime) 

(201)  994-3203  (evenings) 


ANESTHESIOLOGY  BOARD  REVIEWS.  Written  course 
based  on  2,000  keywords  & questions:  July  4-11,  Los 
Angeles.  Oral  course  based  on  160  cases:  July  31 -Aug 
4,  Chicago;  Aug  29-Sept  2,  Houston;  Sept  27-30,  San 
Francisco.  By  Rashad's  Course,  2341  Maroneal, 
Houston,  Texas,  77030.  Call  (800)  344-2093. 


IM  BOARD  REVIEW  COURSE  & HOME  STUDY  VIDEOS 

Uniquely  Different  ▼ Small  Groups  ▼ Excellent  Study  Aids 

Columbus,  OH  JULY  31 -AUG  4 

Call  (800)  97-IMBRC  (46272) 

Write  to  IMBRC,  5892  Whitestone, 

Columbus,  OH  43228 


PRACTICES  FOR  SALE 


Tired  of  Big-City  Hassles? 


Enjoy  an  active  Family  Practice  in  a commu- 
nity of  25,000  situated  on  the  shores  of  a beau- 
tiful lake  in  pastoral  north  Idaho.  Excellent 
outdoor  recreational  opportunities.  Friendly 
people.  Great  place  to  raise  a family. 
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PO  Box  7602,  San  Francisco,  CA  94120-7602 
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MEDICAL  TREATMENT 


PAIN  TREATMENT  MEDICAL  CENTER.  The  most  so- 
phisticated and  cost-effective  treatments  for  acute 
and  chronic  pain  by  board-certified  M.D.  Telephone:  1 - 
888-PAIN-DOC  (724-6362).  12626  Riverside  Dr.,  #300, 
N.  Hollywood,  CA  91607. 


PRACTICES  FOR  SALE 


PEDIATRIC  PRACTICE— ANAHEIM,  CA.  Physician  retiring, 
solo  practice.  Excellent  location,  vicinity  of  hospital.  Good 
family  environment.  Extremely  reasonably  priced.  Call 
(714)  871-6161,  day  or  (714)  871-282-0483,  evenings. 


OFFICE  SPACE  AVAILABLE 


e\e^^  Office  space  avail- 
able in  the  Doctors  Towers 


Lqs 

adjacent  to  Queen  of  Angels-Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  available.  ^ 3 _ 49^1 

On-site  manager.  Qa\\l2^ 


FAX 

your  ad  copy  to 
WJM  Classifieds 
(4-1  5)  882-3379 


HELP  WANTED 


Medical  Professionals 

The  Local  Initiative  Health  Authority  for  Los  Angeles  County  will  become 
responsible  for  health  services  for  a significant  percentage  of  the  Medi-Cal 
population  in  LA  County  under  managed  care.  A significant  portion  of  the 
potential  beneficiaries  are  women  and  children.  We  are  looking  for  the  following 
key  Medical  Professionals  to  help  us  get  geared  up: 

ASSOCIATE  MEDICAL  DIRECTORS  - Responsible  for 

assisting  the  Chief  Medical  Officer  in  the  executive  management  of  the 
Medical  Division  of  the  Local  Initiative.  This  includes  utilization  and  case 
management,  quality  improvement,  risk  management,  provider  relations  and 
certification,  research  and  service  design,  medical  policy  development, 
pharmacy  and  formulary,  and  professional  staffing  and  education.  Also,  the 
incumbent  will  assist  in  developing  and  monitoring  credentialing  and 
institution  certification  programs  for  the  Local  Initiative,  as  well  as  assist  in 
the  evaluation/development  of  strategies  to  improve  community  health. 

There  are  two  positions  open  that  will  specialize  in  Maternal  & Child 
Health,  and  Utilization  &.  Quality  Management,  respectively.  The  incum- 
bents must  be  California-licensed,  credentialed,  and  Board  Certified  or 
Board  Eligible  (by  strict  Board  criteria)  Physicians  with  a minimum  of  five 
(5)  years  clinical  practice  experience.  A minimum  of  two  (2)  years  of 
medical  administrative  experience  with  emphasis  on  managed  care  delivery 
systems  and  a minimum  of  two  (2)  years  experience  in  quality  assurance 
activities  is  preferred. 

If  you  are  a self-starting  healthcare  professional  who  desires  an  exciting  and 
challenging  position,  please  send  C.V.  to:  Local  Initiative  Health  Author- 
ity, Human  Resources  Dept.,  P.O.  Box  761 160,  Los  Angeles,  CA  90076- 
1 160.  We  are  currently  located  in  the  Mid-Wilshire  area  of  Los  Angeles.  EOE. 


When  she  designed  a 
barrier-free  playground, 
she  didn’t  let  anything 
stand  in  her  way. 

Meet  Allison  Falleur.  Allison  got  the  idea 
for  an  accessible  playground  while  she  was  an 
Easter  Seal  camper.  From  then  on,  nothing 
could  stop  her,  including  cerebral  palsy.  Your 
support  of  Easter  Seals  helps  the  one  million 
people  like  Allison  who  come  to  us  each  year 
for  physical,  occupational  and  speech 
therapies  and  other  programs. 


Give  ability  a 


chance 


© 1995  National  Easter  Seal  Society 
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month.  The  replies  to  the  box  number  will  be  directly  forwarded  to  you  as  they  arrive  at  WjM's  office. 

Classified  display  rates  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 
inches  (214  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding 
issue.  All  copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  dis- 
closure of  their  identity;  your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  The 
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WESTERN  STATE  MEDICAL 
ASSOCIATIONS’  MEETINGS 


ADVERTISING  INDEX 


Arizona  Medical  Association,  Inc-810  W Bethany  Home 
Rd,  Phoenix  85013.  (602)  246-8901.  Annual  Meeting: 
June  5-7,  1997,  Loews  Ventana  Canyon  Resort,  Tuscon. 


CALIFORNIA  MEDICAL  ASSOCIATION 469,  473,  480 


California  Medical  Association-PO  Box  7690,  San  Fran- 
cisco 94120-7690.  (415)  541-0900.  Annual  Meeting: 
March  21-25,  1997,  SF  Hilton,  San  Francisco. 


Colorado  Medical  Society-PO  Box  17550,  Denver  80217- 
0550.  (303)  779-5455.  September  20-22,  1996,  Steam 
Boat  Sheraton,  Steam  Boat  Springs. 


Hawaii  Medical  Association-1360  S Beretania,  Honolulu 
96814.  (808)  536-7702.  Annual  Meeting:  October  18-20, 
1996,  Kauai  Marriott,  Lihue. 


Idaho  Medical  Association-305  W Jefferson,  PO  Box 
2668,  Boise  83701.  (208)  344-7888.  Annual  Meeting: 
July  23-26,  1997,  Sun  Valley  Inn,  Sun  Valley. 


Montana  Medical  Association-2012  11th  Ave,  Suite  12, 
Helena  59601.  (406)  443-4000.  Annual  Meeting: 
August  16-18,  1996,  West  Yellowstone  Conference 
Hotel,  West  Yellowstone. 


Nevada  State  Medical  Association-3660  Baker  Lane, 
Reno  89502.  (702)  825-6788.  Annual  Meeting:  May 
1-4,  1997,  Sheraton  El  Conquistador  Hotel,  Tuscon,  AZ. 


CALIFORNIA  PHYSICIAN  MAGAZINE 549 

IDAHO  MEDICAL  ASSOCIATION 477 


PRIME  CLINICAL 4th  Cover 


SMITHKLINE  BEECHAM 

Augmentin 2nd  Cover,  465 


SOUTHERN  MEDICAL  ASSOCIATION 471 


THE  WESTERN  JOURNAL  OF  MEDICINE 


Special  Issues  Catalog 553 

Subscription 467 


New  Mexico  Medical  Society-7770  Jefferson  NE,  Suite 
400,  Albuquerque  87109.  (505)  828-0237.  Annual 
Meeting:  TBA. 


Utah  Medical  Association-540  E Fifth  South,  Salt  Lake  City 
84102.  (801)  355-7477.  Annual  Meeting:  September 
25-28,  1996.  University  Park  Hotel,  Salt  Lake  City. 


Washington  State  Medical  Association-900  United  Air- 
lines Bldg,  2033  6th  Ave,  Ste  1100,  Seattle  98121.  (206) 
441-9762.  Annual  Meeting:  September  26-28,  1996. 
Tacoma  Sheraton,  Tacoma. 


Wyoming  Medical  Society-PO  Drawer  4009,  Cheyenne 
82003-4009.  (307)  635-2424.  Annual  Meeting:  June 
11-14,  1997,  Jackson  Lake  Lodge,  Moran. 


We  want  your  input/output: 

The  Western  Journal  of  Medicine  staff 
welcomes  your  comments  on  what 
you'd  like  to  see  in  W)M.  Please  drop 
us  a line  at  our  e-mail  address: 


4 4 KG  0 58 

westjmed@aol.com 


YOCON 

YOHIMBINE  HCI 


Yohimbine  is  a 3a-15a-20B-17a-hydroxy  Yohimbine-16a-car- 
boxylic  acid  methyl  ester.  The  alkaloid  is  found  in  Rubaceae  and  related  trees. 
Also  in  Rauwolfia  Serpentina  (L)  Benth.  Yohimbine  is  an  indolalkylamine 
alkaloid  with  chemical  similarity  to  reserpine.  It  is  a crystalline  powder, 
odorless  Each  compressed  tablet  contains  (1/12  gr.)  5.4  mg  of  Yohimbine 
Hydrochloride. 

Yohimbine  blocks  presynaptic  alpha-2  adrenergic  receptors  Its 
action  on  peripheral  blood  vessels  resembles  that  of  reserpine,  though  it  is 
weaker  and  of  short  duration.  Yohimbine's  peripheral  autonomic  nervous 
system  effect  is  to  increase  parasympathetic  (cholinergic)  and  decrease 
sympathetic  (adrenergic)  activity.  It  is  to  be  noted  that  in  male  sexual 
performance,  erection  is  linked  to  cholinergic  activity  and  to  alpha-2  ad- 
renergic blockade  which  may  theoretically  result  in  increased  penile  inflow, 
decreased  penile  outflow  or  both. 

Yohimbine  exerts  a stimulating  action  on  the  mood  and  may  increase 
anxiety.  Such  actions  have  not  been  adequately  studied  or  related  to  dosage 
although  they  appear  to  require  high  doses  of  the  drug  Yohimbine  has  a mild 
anti-diuretic  action,  probably  via  stimulation  of  hypothalmic  centers  and 
release  of  posterior  pituitary  hormone 

Reportedly,  Yohimbine  exerts  no  significant  influence  on  cardiac  stimula- 
tion and  other  effects  mediated  by  B-adrerrergic  receptors,  its  effect  on  blood 
pressure,  if  any,  would  be  to  lower  it;  however  no  adequate  studies  are  at  hand 
to  quantitate  this  effect  in  terms  of  Yohimbine  dosage. 

Intticatiflm:  Yocon " is  indicated  as  a sympathicolytic  and  mydriatric.  It  may 
have  activity  as  an  aphrodisiac 

Contraindications  Renal  diseases,  and  patient  s sensitive  to  the  drug.  In 
view  of  the  limited  and  inadequate  information  at  hand,  no  precise  tabulation 
can  be  offered  of  additional  contraindications 

I Warn|r<  Generally,  this  drug  is  not  proposed  for  use  in  females  and  certainly 
must  not  be  used  during  pregnancy.  Neither  is  this  drug  proposed  for  use  in 
pediatric,  geriatric  or  cardio-renal  patients  with  gastric  or  duodenal  ulcer 
history.  Nor  should  it  be  used  in  conjunction  with  mood-modifying  drugs 
such  as  antidepressants,  or  in  psychiatric  patients  in  general. 

Adv  . Reactfr^-  Yohimbine  readily  penetrates  the  (CNS)  and  produces  a 
complex  pattern  of  responses  in  lower  doses  than  required  to  produce  periph- 
eral a-adrenergic  blockade.  These  include,  anti-diuresis,  a general  picture  of 
central  excitation  including  elevation  of  blood  pressure  and  heart  rate,  in- 
creased motor  activity,  irritability  and  tremor.  Sweating,  nausea  and  vomiting 
are  common  after  parenteral  administration  of  the  drug.12  Also  dizziness, 
headache,  skin  flushing  reported  when  used  orally.1'3 

Experimental  dosage  reported  in  treatment  of 
erectile  impotence. 13'4  1 tablet  (5.4  mg)  3 times  a day,  to  adult  males  taken 
orally.  Occasional  side  effects  reported  with  this  dosage  are  nausea,  dizziness 
or  nervousness.  In  the  event  of  side  effects  dosage  to  be  reduced  to  % tablet  3 
times  a day,  followed  by  gradual  increases  to  1 tablet  3 times  a day.  Reported 
therapy  not  more  than  10  weeks.3 

Oral  tablets  of  YOCON®  1/12  gr.  5.4mg  in  bottles  of  100's 
NOC  53159-001-01,  1000's  NDC  53159-001-10  and  Blister-Paks  of  30's 
NDC  53159-001-30 
Reference*: 

1.  A.  Morales  et  al..  New  England  Journal  of  Medicine:  1221.  November  12, 1981. 

2.  Goodman,  Gilman  — The  Pharmacological  basis 
of  Therapeutics  6th  ed.,  p.  176-188.  McMillan 
December  Rev.  1/85 

3.  Weekly  Urological  Clinical  Letter,  27:2,  July  4, 1983. 

4.  A.  Morales  et  al.,  The  Journal  ol  Urology  128: 

45-47, 1982. 
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5-4  mg  ,1/12  grftrn)p*a£»* 


1000  TABLETS 


Available  at  pharmacies  nationwide 

PALISADES 

PHARMACEUTICALS,  INC. 

64  North  Summit  Street 
Tenafly,  New  Jersey  07670 

(201)  569-8502 
(800)  237-9083 
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On-Staff... 

The  All-Night  Staff. 


2:35  AM 


i 


2:48  AM 


t. 

3:15  AM 
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3:50  AM 
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4:22  AM 
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St 


Prints  tracer  letters  to  all  insurance  carriers  who  are  late 
in  paying.  Sends  appeal  letters  to  those  carriers  who 
have  underpaid.  Produces  letters  to  patients  identifying 
those  sen/ices  denied.  Makes  notations  of  correspon- 
dence in  patient  records. 

Produces  personal  letters  to  recall  patients  for  return 
appointments.  Notes  the  follow-up  on  each  patienfs 
record. 

Checks  the  appointment  calendar  for  the  day  and  prints 
an  accurate  schedule  for  each  provider.  Prepares  a 
superbill  for  each  patient  due  in  for  the  day. 

Automatically  dials  and  transmits  yesterday's  claims  to 
Medicare  and  Medi-Cal.  Prints  receipt  acknowledg- 
ments and  makes  notations  of  the  claim  process  in 
each  patienfs  record. 

Reviews  all  patients'  ledgers  and  builds  a report,  listing 
each  collection  job  for  the  next  day. 


5:10  AM  Performs  critical  full  system  backup  on  tape  drive. 
..^35  AM  Turns  on  coffee  maker. 

7:45  AM  On-Staff  2000  awaits  your  arrival  with  all  completed 
paperwork  and  a hot  pot  of  coffee!!! 


When  are  you  going  to  start  saving? 
Call  1 -800-523-5977,  Today! 


On-Staff  2000  comes  standard  with  electronic  claim  submission, 
electronic  posting  of  EOMB  and  electronic  verification  of  eligibility. 


PRIME  CLINICAL  SYSTEMS,  INC. 

80  Soulh  Lake  Avenue,  Pasadena,  CA  91101 
Soulhem  California  Office  (818)  449-1705 
Northern  California  Office  (510)  275-3113 


On-Staff  2000 
Simply  Ught  Years  Ahead! 


